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Description 

Field of technology 

5 This invention relates to the naphthyloxyacetic acid derivatives. More particularly, this invention relates to 

(1) the naphthyloxyacetic acid derivatives of the formula (1) 




O-A 



20 wherein all synnbols are as hereinafter defined, or non-toxic salts thereof, acid addition salts thereof or hydrates 
thereof and 

(2) a pharmaceutical composition (Prostaglandin E2 (PGE2) antagonists or agonists) which comprises them as an 
active ingredient. 

25 Background 

PGE2 has been known as metabolite in the arachidonate cascade. In addition, the recent progress in the molecular 
biological technology makes the existence of three PGE2 receptors clear as shown in the following and has been mak- 
ing the relationship between each receptor and appearance of biological activity clear. For example, EP-t receptor may 

30 cause contraction of the smooth muscle of digestive canal or bronchus etc. and promote the release of neurotransmit- 
ter. The representative activity of EP2 receptor is relaxation of smooth muscle of bronchus or ileum etc. or vasodilatation 
and reduction of the blood pressure due to relaxation of vascular smooth muscle. As the activity of EP3 receptor, uterine 
muscle contraction, suppression of gastric acid secretion, inhibition of reabsorptton of water and ion by vasopressin in 
renes, inhibition of fat decomposition in fat tissue, inhibition of release of neurotransmitter and glucose<lecomposition 

35 by gulcagon in liver cell etc. have been known. In addition, recently, the existence of fourth receptor is suggested. (Bio- 
chemistry Vol. 66, No. 3, pp. 218-231 (1994)) 

Therefore, to antagonize PGE2 receptor means to suppress the effects akx>ve mentioned, so such an activity is 
linked to inhibition diuresis, to inhibition of hyperlipemia, to inhibition of reduction of blood sugar, to inhibition of uterine 
contraction, to analgesic action, to inhibition of digestive peristalsis, to induction of sleep. Therefore, PGE2 receptor 

40 antagonists are considered to be useful for anti-hypertipemia, for the prevention of abortion, as analgesics, or as antid- 
iarrheals or sleep inducers. 

To agonize for PGE2 receptor means to promote the effects above mentioned, so such an activity is linked to diu- 
resis, to promotion of hyperlipemia, to promotion of reduction of blood sugar, to uterine contraction, to promotion of 
digestive peristalsis, to suppression of gastric acid secretion or to reduction of blood pressure. Therefore, PGE2 recep- 
45 tor agonists are considered to be useful as diuretic, anti -diabetes, abortifacient, cathartic, antiulcer, anti-gastritis or anti- 
hypertensive agents. 

In such a background, a lot of compounds which agonize or antagonize for PGE2 receptors have been proposed. 
For example, in the specification of EP-0657422, it is disclosed that the compounds of the formula (A) 

50 



55 
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wherein R^^ is -CCXDR'*^ in which R"*^ is hydrogen or CI -4 alkyl. -CONR^^R^^ in which R^^ and R®^ each, independ- 
ently, is hydrogen, CI -4 alkyl or CI -4 alkyl substituted by 1 of hydroxy or 
-CH2OH, 




in which is single bond or CI -4 alkylene or 




in which is 



(CH2)„^ CH-(CH2)„A 



In which mA is 0, 1 . 2, 3, 4, nA is 0, 1 , 2, 3, 4, and mA + nA is 2, 3. 4, is -NR^^SOo- or -S02NR^^- in which R^^ is 
hydrogen, C1-4 alkyl or -CHaCOOR^^ in which R^^ is hydrogen or R^^, in which R"^^ is C1-4 alkyl, R^^ [5 (i) C1-6 
alkyl, C2-6 alkenyl or C2-6 alkynyl, 

(ii) C1-6 alkyl, C2-6 alkenyl or C2-6 alkynyi substituted by 1, 2 or 3 ot phenyl, C4-7 cycloalkyt or phenyl substituted 
by 1, 2 or 3 substituents selected from C1-4 alkyl, C1-4 alkoxy or halogen or 



(iii) naphthyl, 
in the formula 
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is single bond or double bond, 

or non-toxic salts thereof, are useful as PGE2 antagonist or agonist. 

10 

As for different activity case, in the specification of EP-0578847 (corresponding to JP Patent Application Kokai Hei 
6-25074), it is disclosed that the compounds of the formula (B) 



'5 B?^ ^OR^^ 

(B) 



20 



wherein, 

25 



30 



35 



so 



(ii) 



v.^-->^CH=CH-(CH2)<,B • 



,{CH2)pB 

(iii) I T or 



^CH2)„ 



45 \,X>^i^(^*^2)sBf 



(iv) 



X7 



IS 



4 
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5 




10 



R""^ is hydrogen or CI -4 alkyi, 

R^^ is hydrogen. C1-6 alkyI or phenyl. 

R3B is 



(i) C1-15a!kyl. 

(ii) CI -8 alkyI substituted by 1 or 2 of benzene ring, C4-7 cycloalkyi or 4-7 membered monocyclic ring contain- 
ing one nitrogen, 

20 (iil) C10-15 fused tricyclic ring, 

e^ is an integer of 3-5. 
f^ is an integer of 1 -3. 
is 0 or an integer of 1 -4, 
25 is 0, 1 or 2. 

s^ is 0 or an integer of 1-3 : 
with the proviso that, when 



30 




35 is (iii) or (iv), -{CH2)p^ - and =CH-(CH2)s^ - is bonded at the position a or b on the ring, and the ring in R^^ may be 
substituted by one to three of C1-4 alkyi, Cl-4 alkoxy, halogen, nitro or trihalomethyl. 
are useful as PGl2 agonist. 

In the specification of JP Patent Application Kokai Sho 61 -267532, it is disclosed that the compounds of the formula 

40 (D) 

AriD.xD-ArD-zD-(RD)nD' (D) 

wherein Ar^"^ is a nitrogen, sulfur or oxygen containing heterocyclic ring or an aromatic ring, 
45 Ar^ is a phenyl or nitrogen, oxygen or sulfur containing heterocyclic ring, 

Ar""^ and Ar may be fully substituted or less than fully substituted by H. CH3, lower aikyi, aryl, aralkyl. halogen, 
hydroxy, lower alkoxy, CF3, COOH, alkylcarlx)xy, arylcarboxy. alkylcarbalkoxy, alkanoyi, formyl, 0x0, nitrilo, amino, 
aminoalkyi, alkylamine. carboxyamide, aryloxy. nitro, sutfonyl, sulfonamide, thio. alkylthio, hydroxyalkyi or oxyalkyl- 
carboxy. 

50 is -0(CHR^^nD-, -S{0)nD"-(CHRiD)n^-, -NRiD(CHR^D)nD.alkylene of up to 2 carbon atoms in the principal 

chain and up to a total 4 carbon atoms, 

-C(R^°)=(CR^^)-, -C - C-, -CO{CHRi^nD'-, -CH(OH)-(CHR^D)n^-. -CH=N-, -C0-0-, -CO-S-. or -CO-N(R^^-, 
Z° is an alkytene containing up to 10 carbon atoms in principal chain and a total of up to 12 carbon atoms and from 
0 to 2 double bonds and the said alkylene chain may be attached to Ar*-* through an oxygen, sulfur or amino nitro- 
55 gen atom, 

and when vP is 2 or more, one of the R'^ substituents may be halogen on an omega carbon of the alkylene chain 
2° 

when n^' is 1 , R^ is a substituent attached to one of the carbon atoms of Z° selected from the group consisting of 
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oxo, 0R3^, SR^°, ^{^^%. R^^ and -CO R"^"^. 

when n^' is 2 or more, one R° is as previously defined, and the other R° is a substituent attached to one of the 
carbon atoms of 2° selected from the group consisting of oxo, OR^°, SR^*^. N(R2'-*)2, -COR'*'-*, lactone and halogen, 
R^^isHor CH3, 

R^^ is H, lower alkyi, aryl or aralkyi, 

R^^ is H, lower alkyl. lower alkanoyi, aryl, aralkyi or substituted aryl in which the substituent is halogen, lower alkyI 

or lower alkoxy, 

R4D is O r2D or N(R2D)2, 

n^ is 0 or 1 , 

n ° is an integer of 1-7, 
n °" is 0, 1 or 2, 

possess the anti-inflammatory and anti-allergic activrty due to lipoxygenase inhibition. 

In addition, in the specification of (E) USP-4327022. (F) JP Patent Application Kokai Sho 50-89352 and (G) USP- 
3930672, it is disclosed that the naphthol derivatives are useful as (1) cardiotonic or anti-bacterial agents, (2) analgesic, 
anti-inflammatory and antipyretic agent and (3) starting material of the compound related to copy paper, respectively. 

Disclosure of the Invention 

Purpose of the Invention 

The present inventors have been studying in order to find out PGE2 antagonists or agonists which have new skel- 
eton in structure, and then have found out that the naphthyloxy acetic acid derivatives (compounds of the formula (I) as 
mentioned hereinafter) in which thioether, sutfinyl, sulfonyl, ether or amine are introduced into the side chain are useful 
as PGE2 antagonist or agonist, particularly, the mentioned compounds can bind the EP3 receptor strongly. And then, 
the present invention has been completed. 

Comparison with Related Art 

The compounds of the formula (A) as mentioned in Related Art possess -NR^^S02- or -S02NR^^ wherein all sym- 
bols are as defined hereinbefore, in the side chain as basic structure. On the other hand, corresponding part in the 
present invention compounds is thioether, suKinyl, sulfonyl, ether or amine. 

The conrpounds of the formula (B), (D) and the compounds described in (E), (F) and (G) as mentioned in Related 
Art possess (1) PGI2 agnostic activity, (2) anti-inflammatory and anti-allergic activity due to lipoxygenase inhibition (3) 
cardiotonic or anti -bacterial agents, (4) analgesic, anti-inflammatory and antipyretic agent and (5) starting material of 
the compound related to copy paper, respectively On the other hand, the present invention compounds possess the 
PGE2 antagonistic or agonistic activity. 

That is to say, the present invention provides: 

1) a naphthyloxyacetic acid derivative of the formula (I) 




4 



5 



E-G-L-M 



(I) 



O-A 



wherein 



A is 



(i) hydrogen, 

(ii) -(C1-4 alkylene)-COOR^ in which R"* is hydrogen or C1-4 alkyI, 

(iii) -(C1-4 alkylene)-CONR2R3 in which R^ and R^ each. 
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independently, is hydrogen or C1-4 alkyi, 

(iv) -(C1-4 alkylene)-OH, 

(v) -{C1-4 alkylene)-tetrazotyl or 

(vi) -(CI -4 alkylene)-CN: 

E is 

(1) single bond or 
(ii) C1-6 alkylene; 

G is -S-. -SO-. -SO2-. -O- or -NR"*- in which, R'* is hydrogen or C1 -4 alkyl; 
Lis 

(i) C1-6 alkylene. 

(ii) -(CH2)m-CH=CH-(CH2)n- in which m is 0 or an integer of 1-3. n is 0 or an integer of 1-3 or 

(iii) -(CH2)x-CH(OH)-(CH2)y- in which x is an integer of 1-3, y is 0 or an integer of 1-3; 

M is 




in which each phenyl group may be substituted by 1-3 of C1-4 alkyl, CI -4 alkoxy, halogen, nitro or trifluoromethyl; 
in the formula 




is single bond or double bond; 

with the proviso that, 

(1) when G is-SO-or -SO2-, M is neither 




in which each phenyl group may be substituted by 1 -3 of C1 -4 alkyl, C1 -4 alkoxy, halogen, nitro or trifluorome- 
thyl, 

(2) when m in L is 0, G is -SO- or ■S02% 

(3) when n in L is 0, M is 
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or 




in which each phenyl group may be substituted by 1-3 of CI -4 alkyi, C1 -4 alkoxy, halogen, nitro or trifluorome- 
thyl, 

(4) when y In L is 0, M is 



In which each phenyl group may be substituted by 1-3 of C1-4 aikyi, C1-4 alkoxy, halogen, nitro or trifluorome- 
thyl, 

(5) when A Is hydrogen, L Is -(CH2)m-CH=CH-(CH2)n- in which m and n are as hereinbefore defined, or - 
(CH2)x-CH(OH)-(CH2)y in which x and y are as hereinbefore defined, and 

(6) tetrazolyl in A is 



or non-toxic salt thereof, non-toxic acid addition salt thereof or hydrate thereof, 

2) a compound described in 1), wherein A is-{C1-4 alkylene)-COOR\ 

3) a compound described In 1), wherein A is -(CI -4 alkylene)-CONR^R^, -CI -4 alkylene)-OH, -(CI -4 alkylene)- 
tetrazolyl or -(CI -4 alkylenej-CN, 

4) a compound described in 1), wherein A is hydrogen, 

5) a compound described in 1)-5), wherein L is -(CH2)m-CH^CH-(CH2)n or -(CH2)x-CH{OH)-(CH2)y-, 

6) a compound described In 5), wherein G is -S-, -SO- or -SO2-, 

7) a compound described in 5), wherein G is -0-, 

8) a compound described in 5), wherein G is -NR'^-, 

9) a compound described in 6), which is 

(1 ) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthlo]-3-phenoxy-2RS-propanol, 

(2) 1 -[2-(5-hydroxy-1 -naphthyl)ethylsulf inyl]-3-phenoxy-2RS-propanol, 

(3) 1 -[2-(5-hydroxy-1 -naphthyl)ethylsulfonyl]-3-phenoxy-2RS-propanol, 

(4) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthlo]-3-phenoxy-2R-propanol. 

(5) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenoxy-2S-propanol. 
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(6) 1 -(5-hydroxy-1 -naphthyl)methylthio-3-phenoxy-2RS-propanol, 

(7) 1 -(5-hydroxy-1 -naphthyl)methylsulf inyl-3-phenoxy-2RS-propanoL 

(8) 1 -(5-hydroxy-1 -naphthyl)methylsulfonyI-3-phenoxy-2RS-propanol, 

(9) 2-[3-(5-hydroxy-1-naphthyl)propylthio]-1-phenyl-1 RS-ethanol, 

(1 0) 2-[3-(5-hydroxy-1 -naphthyl)propylsulf rnyl]-1 -phenyl-1 RS-ethanol, 

(11) 2-[3-{5-hydroxy-1-naphthyl)propylsulf6nyl]-1 -phenyl-1 RS-ethanol, 

(1 2) 1 -(5-hydroxy-1 -naphthyl)thio-3-phenoxy-2RS-propanol. 

(1 3) 1 -(5-hydroxy-1 -naphthyl)suH inyl-3-phenoxy-2RS-propanol, 

(1 4) 1 -(5-hydroxy-1 -naphthyl)sulfonyI-3-phenoxy-2RS-propanol, 

(1 5) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-(4-chlorophenoxy)-2RS-propanol, 

(1 6) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-(4-methylphenoxy)-2RS-propanol. 

(1 7) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-(4-methoxyphenoxy)-2RS-propanol, 

(1 8) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-diphenylmethoxy-2RS-propanol, 

(1 9) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-[1 -phenyl-1 -(4-chlorophenyl)methoxy]-2RS-propanol, 

(20) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenylthio-2RS-propanol. 

(21) 1 -(5-hydroxy-1 -naphthyl)methylthio-3-diphenylmethoxy-2RS-propanol, 

(22) 1 -(5-hydroxy-1-naphthyl)methylthio-3-[1 -phenyl-1 -(4-chlorophenyI)methoxy]-2RS-propanol, 

(23) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(24) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfinyl)ethyl]-1-naphthyloxy}acetic acid methyl ester. 

(25) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfonyl)ethyl]-1-naphthytoxy}acetic acid methyl ester, 

(26) 2-{5-[2-(2R-hydroxy-3-phenoxypropylthio)ethyl]-1 -naphthyloxy}acetic acid methyl ester, 

(27) 2-{5-[2-(2S-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(28) 2-[5-(2RS-hydroxy-3-phenoxypropylthio)methy)-1-naphthyloxy]acetic acid methyl ester, 

(29) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfinyl)methyl-1-naphthyloxy]acetic acid methyl ester. 

(30) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)methyl-1-naphthyloxy]acelic acid methyl ester. 

(31) 2-{5-[3-(2RS-hydroxy-2-phenylethylthio)propyl]-1-naphthyloxy}acetic acid methyl ester, 

(32) 2-{5-[3-(2RS-hydroxy-2-phenylethylsulfinyl)propyl]-1-naphthyloxy}aceticacfd methyl ester, 

(33) 2-{5-[3-(2RS-hydroxy-2-phenylethylsulfbnyl)propyl]-1-naphthyloxy}acetic acid methyl ester, 

(34) 2-[5-(2RS-hydroxy-3-phenoxypropylthio)-1-naphthyIoxy]acetic acid methyl ester, 

(35) 2-[5-(2RS-hydroxy-3-phenoxypropylsuHinyl)-1-naphthyloxy]acetic acid methyl ester, 

(36) 2-[5-(2RS-hydroxy-3-phenoxypropyIsulfonyl)-1-naphthyloxy]acetic acid methyl ester, 

(37) 2-[5-(3-styrylsulfonylpropyl)-1-naphthyloxy]acetic acid methyl ester. 

(38) 2-[5-(3-styrytsuIfinylpropyl)-1-naphthyloxy]acetic acid methyl ester, 

(39) 2-{S-[2-(2RS-hydroxy-3-(4-chIorophenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(40) 2-{5-[2-(2RS-hydroxy-3-(4-methylphenoxy)propylthlo)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(41) 2-{5-[2-(2RS-hydroxy-3-(4-methoxyphenQxy)propylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(42) 2-{5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(43) 2-{5-[2-(2RS-h^droxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propylthio)ethyl]-1 -naphthytoxy}acetic acid 
methyl ester, 

(44) 2-{5-[2-(2RS-hydroxy-3-phenylthiopropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(45) 2-[5-(2RS-hydroxy-3-diphenylmethoxypropylthio)methyl-1-naphthyloxy]acetic acid methyl ester, 

(46) 2-{5-[2RS-hydroxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propylthio]methyl-1 -naphthyloxy}acetic acid 
methyl ester, 

(47) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-1 -naphthytoxy}acetic acid, 

(48) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsuffinyl)ethyl]-1 -naphthyloxy}acetic acid, 

(49) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfonyl)ethyl]-1 -naphthyloxy}acetic acid, 

(50) 2-{5-[2-(2R-hydroxy-3"phenoxypropy!thio)ethyl]-1 -naphthyloxy}acetic acid, 

(51) 2-{5-[2-(2S-hydroxy-3-phenoxypropylthio)ethyl]-1 -naphthyIoxy}acetic acid, 

(52) 2-[5-(2RS-hydroxy-3-phenoxypropylthio) methyl -1 -naphthyloxyjacetic acid, 

(53) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfinyl)methyl-1 -naphthyloxyjacetic acid, 

(54) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)methyl-1 -naphthyloxy]acetic acid, 

(55) 2-{5-[3-(2RS-hydroxy-2-phenylethylthio)propyl]-1 -naphthyloxy}acetic acid, 

(56) 2-[5"(2RS-hydroxy-3-phenoxypropytthio)-1 -naphthyloxyjacetic acid, 

(57) 2-[5-(2RS-hydroxy-3-phenoxypropy!sulfinyl)-1 -naphthyloxyjacetic acid, 

(58) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)-1 -naphthyloxyjacetic acid, 

(59) 2-[5-(3-styrylsulfinyIpropyO-1-naphthyloxyJacetic acid, 

(60) 2-[5-(3-styrylsulfonylpropyl)-1 -naphthyloxyjacetic acid, 

(61 ) 2-{5-[2-(2RS-hydroxy-3-(4-chlorophenoxy)propylthio)ethylJ-1 -naphthyloxyjacetic acid, 
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(62) 2-{5-[2-(2RS-hydroxy-3-(4-methylphenoxy)propylthio)ethyl]-1 -naphthyloxy)acetic acid, 

(63) 2-{5-(2-(2RS-hydroxy-3-(4-methyoxyphenoxy)propylthio)ethyl]-1 -naphthyloxy}acetic acid, 

(64) 2-{5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]-1 -naphthyloxy)acetic acid, 

(65) 2-{5-[2-(2RS-hydroxy-3-phenylthlopropylthio)ethyq-1 -naphthyloxy}acettc acid. 

(66) 2-[5-(2RS-hydroxy-3-diphenylmethoxypropylthlo)methyl-1 -naphthyloxy]acetlc acid. 

(67) 1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]naphthalene, 

(68) 1-cyanomethoxy-5-{2-[2RS-hydroxy-3-(4-chIorophenoxy)propylthio]ethyI}naphthalene, 

(69) 1 -cyanomethoxy-5-{2-i2RS-hydroxy-3-(4-methylphenoxy)propylthio]ethyl} naphthalene, 

(70) 1-cyanomethoxy-5-{2-[2RS-hydrQxy-3-(4-methoxyphenoxy)propylthio]ethyl)naphthalene, 

(71 ) 1 -cyanomethoxy-5-[2-(2RS"hydroxy-3-diphenylmethoxypropylthio)ethyl]naphthalene, 

(72) 1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenylthiopropyIthio)ethyl]naphthalene, 

(73) 1-cyanomethoxy-5-{2RS-hydroxy-3-diphenylmethoxypropylthiomethyl)naphthalene, 

(74) 2-{5-[2-(2RS-hy^roxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propylthio)ethyi]-1 -naphthyloxy}ethanol, 

(75) 2-{5-[2-(2RS-hydrQxy-3-phenylaminopropy1thio)ethyl]-1-naphthyloxy}ethanol, 

(76) 1-(tetrazol-5-ylmethoxy)-5-{2-(2RS-hydroxy-3-(4-methyoxyphenoxy)propyJthio]ethyl}naphthalene. 

(77) N-methyl-{5-[2RS-hydroxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propylthio]methyl-1 -naphthyloxy}ace- 
tic acid amide, 

(78) 1 -{2-[5-hydroxy-1 -(1 ,2,3,4-tetrahydronaphthyl)]ethylthio}-3-phenoxy-2RS-propanol, 

(79) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-1-(5,6,7,8-tetrahydronaphthyloxy)}acetic acid methyl 
ester. 

(80) 2-{5-I2-{2RS-hydroxy-3-phenoxypropyIthio)ethyl]-1-(5,6,7,8-tetrahydronaphthyloxy)}acetic acid or 

(81 ) 1 -cyanomethoxy-5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-5,6,7,8-tetrahydronaphthalene, 

10) a compound described in 7), which is 

(1) 1 -[2-(5-hydroxy-1 -naphthyl)ethoxy]-3-phenoxy-2RS-propanol, 

(2) 2-{5-[2-(2RS-hydroxy-3-phenoxypropoxy)ethyl]-1-naphthyloxy}acetic acid methyl ester or 

(3) 2-{5-[2-(2RS-hydroxy-3-phenoxypropoxy)ethyl]-1 -naphthyIoxy)acetic acid, 

11) a compound described in 8), which is 

(1 ) 1 -[2-(5-hydroxy-1 -naphthyl)ethylamino]-3-phenoxy-2RS-propanol or 

(2) 2-{5-(2-(2RS-hydroxy-3-phenoxypropylamino)ethyl]-1 -naphthyloxy}acetic acid. 

12) a pharmaceutical composition which comprises a naphthyloxyacetic acid derivative of the formula (I) depicted 
in 1), non-toxic salt thereof, non-toxic acid addition salt thereof or their hydrate as an active ingredient, and 

13) a pharmaceutical composition (PGE2 antagonist or agonist) which comprises a naphthyloxyacetic acid deriva- 
tive of the formula (I) depicted in 1 ). non-toxic salt thereof, non-toxic acid addition salt thereof or their hydrate as an 
active ingredient. 

Detailed description of the Invention 

In the formula (I). Cl-4 alky! represented by R\ R^, R^ and R^ or CI -4 alkyi represented as substituent of phenyl 
in M means methyl, ethyl, propyl, butyl and isomeric groups thereof. 

In the formula (I), CI -4 alkylene in A means methylene, ethylene, trimethylene, tetramethylene and isomeric groups 
thereof. 

In the formula (I), C1-6 alkylene represented by E and L means methylene, ethylene, trimethylene, tetramethylene, 
pentamethylene, hexamethylene and isomeric groups thereof. 

In the formula (I), Cl-4 alkoxy in M means methoxy, ethoxy, propoxy, butoxy and isomeric groups thereof. 
In the formula (I), halogen in M means chlorine, bromine, fluorine and iodine. 

In the formula (1). the side chain represented by -O-A may be connected with any carbon atom at 1st to 4th position, 
preferably, at 1st position. 

In the formula (I), the side chain represented by -E-G-L-M may be connected with any carbon atom at 5th to 8th 
position, preferably, at 5th or 6th position. 

Unless otherwise, specified all isomers are included in the invention. For example. alkyI, alkylene and alkenylene 
includes straight-chain or branch ed-chain ones. Double bond in alkenylene include structure of configurations E, Z and 
EZ mixtures. Isomers generated by asymmetric carbon(s) e.g. branched alkyI are also included in the present invention. 
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In addition, Isomers generated by sulfinyl are also included in the present invention. 



Salts 



The compounds oi the present invention of the formula (I) may be converted into the corresponding salts by known 
methods per se. Non-toxtc and water-soluble salts are preferable. Suitable salts, for example, are as follows: salts of 
alkaline metals (potassium, sodium etc.). salts of alkaline earth metals (calcium, magnesium etc.), ammonium salts, 
salts of pharmaceutically acceptable organic amines (tetramethylammonium, triethylamine, methylamine, dimethyl- 
amine, cyclopentylamine, benzylamine, phenethylamine. piperidine, monoethanolamine, diethanolamine, 
tris(hydroxymethyi)aminomethane, lysine, arginine, N-methyl-D-glucamine etc.)- 

Acid addition salts 

The compounds of the formula (I) may be converted into the corresponding acid addition salts by methods known 
per se. Non-toxic and water-soluble acid addition salts are preferable. Suitable acid addition salts, for example, are salts 
of inorganic acids, e.g., hydrochloride, hydrobromide, hydroiodide, sulphate, phosphate, nitrate etc., or salts of organic 
acids, e.g., acetate, trifluoroacetate, lactate, tartarate, oxalate, fumarate, maleate, citrate, benzoate. methanesulpho- 
nate, ethanesulphonate, benzenesulphonate, toluenesulphonate, isethioate, glucuronate, gluconate etc. 

Preferable compound 

In the compounds of the formula (I) of the present invention, the compounds wherein L is -(CH2)ni-CH=CH-(CH2)n- 
in which m and n are as hereinbefore defined, or -(CH2)x"CH(OH)-(CH2)y- in which x and y are as hereinbefore defined, 
are preferable. The compounds wherein L is -CH=CH- or -CH2-CH(OH)-CH2-, are more preferable. 

Concretely, the following compounds are preferable. The compounds of the formula (I A) 




(lA) 



O^COOH 



The compounds of the formula (IB) 





COOH 



The compounds of the formula (IC) 



11 
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5 




(IC) 



O^COOH 



The comp>ounds of the formula (ID) 

15 



20 




( ID) 



O^COOH 



25 

The compounds of the formula (IE) 

30 



35 




(IE) 



O^COOH 



40 The compounds of the formula (IF) 



45 




(IF) 



O^COOH 



50 

The compounds of the formula (IG) 

55 
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5 




( IG) 



O^COOH 

10 



The compounds of the formula (IH) 

15 



OH 



20 




(IH) 



O^COOH 

25 

The compounds of the formula (IJ) 

30 



35 




(IJ) 



O^COOH 

40 

The compounds of the formula (IK) 



45 




( IK ) 



O^COOH 

50 

The compounds of the formula (IL) 

55 
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M 



^COOH 



The compounds of the formula (IM) 



( IL) 




M 



^COOH 



( IM) 



The compounds of the formula (IN) 




OH 



O^COOH 



(IN) 




In the formula (lA). (IB). (IC). (ID), (IE). (IF). (IG). (IH). (IJ). (IK). (IL). (IM). (IN) and (lO). all symbols are as herein- 
before defined. 

The compounds described in the Examples and the following compounds are preferable particularly. 
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O^COOH 
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30 
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55 
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No. G M 
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-s- 




IS 


3 
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4 


-so- 




20 


5 


-so- 




26 


6 


-so- 


F 


30 


■7 




^ ^ '\ 
-O-sf/— CI 

CI 


35 


8 


-S02- 


^/ 


40 






CI 




9 


-S02- 




45 


10 


-NH- 





so 
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No. 


G 


M 


5 


1 


-S- 


-O-O-CF3 


10 


2 


-S- 


CI 


IS 


3 


-s- 




SO 


4 


-so- 


-0-<f"\-Me 




5 


-so- 












25 


6 


-so- 


\^ 


30 






F 




7 


- 0VJ2" 




35 










8 


-SO2- 




40 






01 




9 


-SO2- 


-O-^^-OMe 


45 


10 


-NH- 





50 
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No. 
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M 
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30 






r— 
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40 






CI 
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-SO2- 
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( IF) 



O^COOH 

10 



15 



20 



25 



30 



35 



40 



45 



50 



25 



EP 0 845 451 A1 




26 



EP 0 845 451 A1 

OH 



5 




O^COOH 

10 



15 



20 



25 



30 



35 



40 



45 



SO 



27 



EP 0 845 451 A1 



No. G M 



5 


1 






10 


2 


-s- 


CI 


IS 


3 


-s- 






4 


-so- 




20 


5 


"SO- 


-o-^Q>-ci 


25 


fi 
o 


-so- 


\^ 

F 


30 


7 


-SOg- 


-O-^-CI 
01 


35 










8 


-S02- 




40 






01. 




9 


-S02- 




45 


10 


-NH- 





50 



28 



EP 0 845 451 A1 

OH 



5 




O^COOH 

10 



15 



20 



25 



30 



35 



40 



45 



50 



29 



EP 0 845 451 A1 





No. 


G 


M 


5 


1 


-s- 


-ohQ~cf3 

€^ 


10 


2 


-s- 


\^ 


15 


3 


-s- 






4 


-so- 




20 


5 


-so- 




25 


6 


-so- 


F 


30 


7 


-SOj- 




35 










8 


-S02- 
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No. G A 

1 -S- v^CONHMe 

N N 

3 -S- ^'^-^OH 

4 -SO- v^CONHa 

N N 

-so- ^^.fi 

6 -SO- ^^'-^OH 



-SO2- ^CONHMe 



N N 

8 -SO3- ^^^K, 

g -SO2" v^CONMe2 

10 -NH- ^^-^OH 

11 -S- v^CN 



Method Qf preparation for the compQunc^s of the present invention 

In the compounds of the formula (I) of the present invention, the compounds of the formula (1-1) 
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5 




OH 



70 

wherein all symbols are as hereinbefore defined may be prepared by the following methods (a)-(b). 

(a) In the compounds of the formula (1-1) of the present Invention, the compounds wherein L is -(CH2)x-CH(OH)- 
(CH2)y- or C1-6 alkylene. i.e., the compounds of the formula (1-1 a) 

75 



20 




(1-la) 



OH 



25 

wherein is -(CH2)x-CH(OH)-{CH2)y- or CI -6 alkylene. and the other symbols are as hereinbefore defined 
may be prepared from the compounds of the formula (Il-a) 



30 




wherein L^^ is -(CH2)x-CH(OR^)-(CH2)y- in which, R®* is the protecting group which may be removed in an acidic 
condition, for example, tetrahydropyranyl etc., or CI -6 alkylene, is the protecting group which may be removed 
40 in an acidic condition or an alkaline condition, for example, methoxymethyl or ethyl carbonate etc., and the other 
symbols are as hereinbefore defined, with the proviso that when nitrogen atom in G or in the formula (1-1 a) is free 
-NH group, NH group in the formula (Il-a) is protected by the well-known protecting group (for example, benzytoxy- 
carbonyl (cbz). t-butoxycarbonyl (boc) or trif luoroacetyl (COCF3) etc.) 

by removal of hydroxy-protecting group in an acidic condition, or removal of hydroxy-protecting group in an acidic 
4$ condition and an alkaline condition two times, succeedlngly, (Which reaction may be started first.), if necessary, fol- 
lowed by removal of NH-protecting group. 

This reaction may be carried out by known methods. For example, the removal of hydroxy-protecting group in 
an acidic condition may be carried out in a water-miscible organic solvent (methanol, ethanol, tetrahydrofuran 
(THF) etc.). by using organic acid (acetic acid, p-toluene sulfonic acid, trifluoro acetic acid or trichloro acetic acid 
50 etc.) or inorganic acid (hydrochforic acid or hydrobromic acid etc.), at 0-90*'C. The removal of hydroxy-protecting 
group in an alkaline condition may be carried out in an organic solvent (methanol, ethanol, dimethoxyethane or mix- 
ture thereof etc.), using an aqueous solution of hydroxide of alkali (sodium hydroxide, potassium hydroxide etc.). 
hydroxide of alkaline-earth metals (calcium dihydroxide etc.) or carbonate (potassium carbonate etc.) at 0-50**C. 
As for removal of NH-protecting group, for example, the removal of cbz group may be carried out under an 
55 atmosphere of hydrogen gas, in an organic solvent (methanol, ethanol or THF etc.). by using catalyst (Pd-C, Pd or 
Ni etc.), at 0-50°C. The removal of boc may be carried out in a water-miscible organic solvent (methanol, ethanol 
or THF etc.), by using organic acid (acetic acid, p-toluene sulfonic acid, trifluoro acetic acid or trichloro acetic acid 
etc.) or inorganic acid (hydrochloric acid or hydrobromic acid etc.). at 0-90°C. The removal of COCF3 may be car- 
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ried out, for example, in a water- mi scible organic solvent (methanol, ethanol, THF, dimethoxyethane or mixture 
thereof etc.), using an aqueous solution of hydroxide of alkali (sodium hydroxide, potassium hydroxide etc.), 
hydroxide of alkaline-earth metals (calcium dihydroxide etc.) or cartxjnate (potassium carbonate etc.) at 0-50**C. 
(b) In the present invention compounds of the formula (1-1), the compounds wherein L is -(CH2)m-CH=CH-(CH2)n- 
, i.e., the compounds of the formula (I- lb) 




OH 



wherein L*^ is -(CH2)m-CH=CH-(CH2)n-. and the other symbols are as hereinbefore defined 
may be prepared from the compounds of the formula (Il-b) 




OH 



wherein is -(CH2)m-CH2CH(OR'^-(CH2)n- in which, is the well-known elimination group (for example, mesyl 
or tosyl group etc.), and the other symbols are as hereinbefore defined, with the proviso that when nitrogen atom 
in G or M in the formula (1-1 b) is free -NH group, NH group in the formula (Il-b) is protected by the well-known pro- 
tecting group (for example, cbz, boc or COCF3 etc.) 

by removal of elimination group, if necessary, followed by removal of NH-protecting group. 

This reaction may be carried out in an organic solvent (methanol or ethanol etc.) by adding base (potassium 
hydroxide, sodium hydroxide or triethylamine etc.) at 0-100*C. The removal of NH-protecting group may be carried out 
by the method described hereinbefore. 

In the compound of the formula (I) of the present invention, the compounds of the formula (1-2) of the present inven- 
tion 




(1-2) 



wherein is as A other than hydrogen 

may be prepared by reacting the compounds, in which nitrogen atom in G or M in the formula (1-1) is free -NH group, 
NH group is protected by the well-known protecting group (for example, cbz, boc or COCF3 etc.), i.e. the compounds of 
the formula (I l-c) 
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(n-c) 



OH 



wherein and M° are as G and M, respectively, with the proviso that when nitrogen atom in G or M in the formula (I- 
2) is free -NH group, NH group is protected by the well-known protecting group (for example, cbz, boc or COCF3 etc.) 
and the other symbols are as hereinbefore defined 
with the compounds of the formula (III) 



wherein is halogen and A^^ is 

(i) -(C1-4 alkylene)-COOR^^ in which R""^ is C1-4 alkyi, 

(ii) -(CI -4 alkylene) -OR^, in which R^ is tetrahydropyranyl, 

(iii) -{C1-4 alkylene) - CONR^R^- 

(iv) -(C1-4 alkylene)-tetra20lyl or 

(v) -(C1-4 alkylene)-CN, 

and the other symbols are as hereinbefore defined, with the proviso that when nitrogen atom in is free -NH 
group, NH group is protected by the well-known protecting group (for example, cbz, boc or COCF3 etc.), if neces- 
sary, followed by hydrolysis in an alkaline condition or by removal of protecting group. 

The above mentioned O-alkylation is known, and for example, this reaction may be carried out in a water-miscible 
organic solvent (acetone, THF or methylene chloride etc.) in the presence of a base (potassium carbonate etc.), at 0- 

The hydrolysis in an alkaline condition is well known. For example, this reaction may be carried out in a water-mis- 
cible organic solvent (methanol, ethanol, dimethoxyethane or mixture thereof etc.), using an aqueous solution of 
hydroxide of alkali (sodium hydroxide, potassium hydroxide etc.), hydroxide of alkaline-earth metals (calcium dihydrox- 
ide etc.) or carbonate (potassium carbonate etc.) at 0-50°C. The removal of protecting group may be carried out by the 
method described hereinbefore. 

tn the compounds of the formula (I) of the present invention, the compounds wherein A is -(CI -4 alkylene)-tetrazol- 
5-yi, i.e. the compounds of the formula (1-3) 



X2-A2a 



(III) 




E-G-L-M 



(1-3) 



in which, A^ is -(C1-4 alkylene) -tetrazol-5-yl and the other symbols are as hereinbefore defined 
may be also prepared by reacting the compounds of the formula (1-4) 
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10 in which is -(CI -4 alkylene)-CN and the other symbols are as hereinbefore defined 
with the azide. 

The reaction to irrtroduce a tetrazol-5-yl group from cyano group with an azide are known, it may be carried out, for 
example, on anhydrous condition, using with azide (sodium azide. lithium azide, potassium azide etc.) in the presence 
of weak acid (pyridium chloride, ammonium chloride, dimethylaniline hydrochloride etc.) in an inert organic solvent 
15 (DMF, N-methylpyrrolidone etc.) with heating. 

In the compounds of the formula (I) of the present invention, the compounds wherein A is -(C1-4 alkylene)- 
CONR^R'^, i.e. the compounds of the formula (1-5) 



20 ^E-G-L-M 

cpCf 

25 



in which, A^ is -(C1-4 alkylene)-CONR^R^ in which R^ and R^ are as hereinbefore defined and the other symbols are 
as hereinbefore defined may be also prepared by reacting the compounds of the formula (1-6) 

30 



.E-G-L-M 

(1-6) 

35 

6a« 



CO 



in which A® is -(C1-4 alkylene)-COOR^® in which R"*® is as hereinbefore defined and the other symbols are as herein- * 
40 before defined with the compounds of the formul 

HNR2r3 (IX) 

in which all symbols are as hereinbefore defined. 
45 The above reaction to form an amide bond is well known. For example, this reaction may be carried out in inert 
organic solvent (benzene, toluene or methylene chloride etc.), or in the absence of solvent, using tertiary amine (pyrid- 
ine or triethylamine etc.) at 0-50°C, or it may be carried out in an organic solvent (methylene chloride or THF etc.), using 
a corresponding base, in the presence or absence of corresponding condensing agents (2-chloro-N-methylpyridinium 
iodide etc.) at 0-40°C. 

50 The compounds of the formula (ll-a) and (ll-b) may be prepared by the known reaction. For example, these com- 
pounds may be prepared according to the method shown in the reaction scheme (1), (2), (3) or (4) or method described 
in Example. 

In the compounds of the formula (1-1) of the present invention, the compounds wherein G is -NH- and L is ■CH2- 
CH(OH)-(CH2)y-, i.e. the compounds of the formula 

55 
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E-N-L^— M 



5 




(l-lc) 



OH 



in which L*^ is -CH2-CH(OH)-(CH2)y- in which y is as hereinbefore defined and the other symbols are as hereinbefore 
defined 

may be also prepared according to the method shown in the reaction scheme (5) or method described in Exanrple. 
In the compounds of the formula (I) of the present invention, the compounds wherein M is 



20 




in which each phenyl may be substituted by the substituent described hereinbefore and L is -(CH2)x-CH(OH)-(CH2)y-, 
i.e. the compounds of the formula 

25 

OA 



35 in which is 



40 




in which each phenyl may be substituted by the substituent described hereinbefore. L® is -(CH2)x-CH(OH)-(CH2)y- in 
45 which X and y are as hereinbefore defined, is -S-. -O- or -NR"^- and the other symbols are as hereinbefore defined 
may be also prepared according to the method shown in the reaction scheme (6) or method described in Example. 

In reaction scheme (1), (2), (3). (4), (5) and (6) each symbol means the following definition or is as defined herein- 
before. 

50 Et is ethyl, 

Ac is acetyl, 

iPr is isopropyl. 

Ph is phenyl, 

MOM is methoxymethyl. 
55 9-BBN is 9-borabicyclo[3.3.1]nonane, 

LAH is lithium aluminum hydride, 

TsCI is tosylchloride, 

AcSK is potassium thioacetate, 
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10 



15 



mCPBA is methachloroperbenzoic acid. 

cbz is benzyloxycarbonyl, 

L*= is L^^, L** or C1-6 alkylene. 

is CI -6 alkylene, 

is -0-. -S-. -SO-, or -SO2-. 
G2 is -NR^-. 

Bu4NBr is tetrabutylammonium bromide. 

Py is pyridine, 

R^is 

1) acetyl or hydrogen when is -S-. . 

2) hydrogen when G^ is -O- or NR"^- in which R**® is C1 -4 alkyi, 

3) NH-protecting group as defined hereinbefore when G^ is -NH-Z is NH-protecting group as defined herein- 
before and 

Ph* is phenyl may be substituted by 1-3 of C1-4 alkyi, Cl -4 alkoxy, halogen, nitro or trifluoromethyl. 



The compounds of the formula (ll-a) are a part of the compounds of the formula (VII). 

The compounds of the formula (ll-b) are a part of the compounds of the formula (VIII). The compounds of the for- 
20 mula (IV), (V-O) or (VI) as starting materials may be prepared by the known methods. For example, these compounds 
may be prepared by the methods described in Example in the present specification. 

In each reaction in the present specification, obtained products may be purified by conventional techniques. For 
example, purification may be carried out by distillation at atmospheric or reduced pressure, by high performance liquid 
chromatography, by thin layer chromatography or by column chromatography using silica gel or magnesium silicate, by 
25 washing or by recrystallization. Purification may be carried out after each reaction, or after a series of reactions. 

The other starting materials and reagents in the present invention are known per se or may be prepared by known 
methods. 
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Reaction Schome 1 



NaBH4 



CHO 



1) PhjP^CHaBr', NaH 

2) 9-BBN, NaOH, H^O^ 



1) Swern oxidation 

2) PhaP^'CHCOOCHa 



3) Hg/Pd-C 

4) LAH 



1) Swern oxidation 

2) Ph3P=CHCOOCH3 

3) Hg/Pd-C 

4) LAH 



1) Ph3P=CHCOOCH3 

2) Ha/Pd-C 

3) LAH 



1) Swern oxidation 

2) PhaP^^CHCCXDCHa 

3) Hg/Pd-C 

4) LAH 



OMOM 
(V-1) 



OH 



7- 

OMOM 
(V-2) 




OH 



(V-6) 



vC-^OH 



7- 

OMOM 
( V-3) 



OMOM 
( V-5) 



OMOM 
( V-0) 



OH 

^4 
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Industrial availability 
Pharmacological Activities 

5 The compounds of the present invention of the formula (I) are useful as PGE2 antagonists or agonists, because 

they can bind onto prostaglandin E2 receptors and have antagonist or agonist activity against the action thereof. 

As mentioned hereinbefore, to antagonize PGE2 receptor is linked to inhibition of diuresis, to inhibition of hyperli- 
pemia, to inhibition of reduction of blood sugar, to inhibition of uterine contraction, to analgesic action, to inhibition of 
digestive peristalsis, to induction of sleep. Therefore, PGE2 antagonists are considered to be useful for anti-hyperli- 

10 pemia. for the prevention of abortion, as analgesics, or as antidiarrheals or sleep inducers. 

As mentioned hereinbefore, to agonize for PGE2 receptor is linked to promotion of diuresis, to promotion of hyper- 
lipemia, to promotion of reduction of blood sugar, to uterine contraction, to promotion of digestive peristalsis, to sup- 
pression gastric acid secretion or to reduction of blood pressure. Therefore, PGE2 receptor agonists are considered to 
be useful as diuretic, anti-diabetes, abortifacient. cathartic, antiulcer, anti-gastritis or antihypertensive agents. 

15 For example, in standard laboratory test, the effects of the compounds of the present invention were confirmed by 
inhibitory effect on binding PGE2 using expression cell of receptor. 

(I) Bindino assay usino expression cell of prostanoide receptor subtype 

20 The preparation of membrane fraction was carried out according to the method of Sugtmoto et al (J. Biol. Chem, 
267 . 6463-6466 (1992)), using expression CHO celt of prostanoide receptor subtype (mouse BP^a). 

The standard assay mixture contained membrane fraction (0.5 mg/ml), [^H]-PGE2 in a final volume of 200 ml was 
incubated for 1 hour at room temperature. The reaction was terminated by addition of 3 ml of ice-cold buffer. The mix- 
ture was rapidly filtered through a glass filter (GF/B). The radioactivity associated with the filter was measured by liquid 

25 scintillation counting. 

Kd and Bmax values were determined from Scatchard plots (Ann. N.Y Acad. Sci., 51, 660 (1949)). Non-specific 
binding was calculated as the bond in the presence of an excess (2.5 nM) of unlabeled PGE2- In the experiment for 
competition of specific [^H]-PGE2 binding by the compounds of the present invention. [^H]-PGE2 was added at a con- 
centration of 2.5 nM and the compounds of the present invention were at a concentration of 1 mM. Buffer : 10 mM 
30 potassium phosphate (pH6.0), 1 mM EDTA, 10 mM MgCl2. 0.1M NaCI. 

The dissociation constant Ki (^M) of each compound was calculated by the following equation. 

Ki = IC50/(1+([Cl/Kd)) 

35 The results were shown as follows. 





Example No. 


dissociation constant Ki 


40 




(tiM) 




3 


0.048 




3(2) 


0.0099 


45 


3(6) 


0.15 




3(8) 


2.0 




5 


0.080 




5(1) 


0.0086 



50 



Toxicity 

The toxicity of the compounds of the present invention is very low and therefore, it is confirmed that these com- 
55 pounds are safe for use as medicine. 
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Application for Pharmaceuticals 

The compounds of the formula (I) of the present invention are useful for PGE2 antagonists or agonists, because 
they can bind onto PGE2 receptors and have an activity to antagonize or agonize for the action thereof. 
5 As mentioned hereinbefore, to antagonize PGE2 is linked to inhibition of hyperlipemia, to inhibition of uterine con- 

traction, to analgesic action, to inhibition of digestive peristalsis or to induction of sleep. Therefore, PGE2 antagonists 
are considered to be useful for anti-hyperlipemia, for the prevention of abortion, as analgesics, or as antidiarrheals or 
sleep inducers. 

As mentioned hereinbefore, to agonize PGE2 is linked to promotion of diuresis, to promotion of reduction of blood 
10 sugar, to uterine contraction, to promotion of digestive peristalsis, to suppression of gastric acid secretion or to reduc- 
tion of blood pressure. Therefore. PGE2 agonists are useful as diuretic, anti-diabetes, abortifacient, cathartic, antiulcer, 
anti -gastritis or antihypertensive agents. 

For the purpose above described, the compounds of the formula (I), non-toxic salts thereof and hydrates thereof 
may be normally administered systematically or partially, usually by oral or parenteral administration. 
15 The doses to be administered are determined depending upon age. body weight, symptom, the desired therapeutic 
effect, the route of administration, and the duration of the treatment etc. In the human adult, the doses per person per 
dose are generally between 1 ^g and 100 mg, by oral administration, up to several times per day, and between 0.1 ^g 
and 10 mg, by parenteral administration (preferred into vein) up to several times per day, or continuous administration 
between 1 and 24 hours per day into vein. 
20 As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases in which 
doses lower than or greater than the ranges specified above may be used. 

On administration of the compounds of the present invention, it is used as solid compositions, liquid compositions 
or other compositions for oral administration, as injections, liniments or suppositories etc. for parenteral administration. 
Solid compositions for oral administration include compressed tablets, pills, capsules, dtspersible powders, and 
25 granules etc. 

Capsules contain hard capsules and soft capsules. 

In such solid compositions, one or more of the active compound(s) is or are, admixed with at least one inert diluent 
such as lactose, mannitol, mannit. glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinylpyrro- 
lidone, magnesium metasilicate aluminate. The compositions may also comprise, as is normal practice, additional sub- 

30 stances other than inert diluents: e.g. lubricating agents such as magnesium stearate, disintegrating agents such as 
cellulose calcium glycolate, and assisting agents for dissolving such as glutamic acid or asparaginic acid. The tablets 
or pills may, if desired, be coated with film of gastric or enteric material such as sugar, gelatin, hydroxypropyl cellulose 
or hydroxypropyl cellulose phthalate etc., or be coated with two or more films. And further, coating may include contain- 
ment within capsules of absorbable materials such as gelatin. 

35 Liquid compositions for oral administration include pharmaceutically-acceptable emulsions, solutions, syrups and 
elixirs etc. In such liquid compositions, one or more of the active compound(s) is or are comprised in inert diluent(s) 
commonly used in the art (for example, purified water, ethanol etc.). Besides inert diluents, such compositions may also 
comprise adjuvants such as wetting agents, suspending agents, sweetening agents, flavouring agents, perfuming 
agents and preserving agents. 

40 Other compositions for oral administration include spray compositions which may be prepared by known methods 
and which comprise one or more of the active compound(s). Spray compositions may comprise additional substances 
other than inert diluents: e.g. stabilizing agents such as sodium hydrogen sulfate, stabilizing agents to give the title com- 
pound isotonicity, isotonic buffer such as sodium chloride, sodium citrate, citric acid. For preparation of such spray com- 
positions, for example, the method described in the United States Patent No. 2868691 or 3095355 may be used. 

45 Injections for parenteral administration include sterile aqueous or non-aqueous solutions, suspensions and emul- 
sions. Aqueous solutions or suspensions include distilled water for injection and physiological salt solution. Non-aque- 
ous solutions or suspensions include propylene glycol, polyethylene glycol, plant oil such as olive oil. alcohol such as 
ethanol, POLYSORBATE80 (registered trade mark) etc. Such compositions may comprise additional diluents: e.g. pre- 
serving agents, wetting agents, emulsifying agents, dispersing agents, stabilizing agent, assisting agents such as 

50 assisting agents for dissolving (for example, glutamic acid, asparaginic acid). They may be sterilized for example, by fil- 
tration through a bacteria-retaining filter, by incorporation of sterilizing agents in the compositions or by irradiation. They 
also be manufactured in the form of sterile solid compositions and which can be dissolved in sterile water or some other 
sterile diluents for injection immediately before used. 

Other compositions for parenteral administration include liquids for external use, and endemic liniments, ointment, 

55 suppositories and pessaries which comprise one or more of the active compound(s) and may be prepared by know 
methods. 
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Best mode to practice th e invention 

The following reference examples and examples are intended to illustrate, but not limit, the present invention. The 
solvents in parentheses show the developing or eluting solvents and the ratios of the solvents used are by volume in 
chromatographic separations. The symbol in the structure is as defined hereinbefore. 

Reference Example 1 



To a solution of 2,2-dimethyl-1,3-dioxoIane-4-methanol (50 g) and pyridine (50 ml) in methylene chloride (200 ml), 
tosylchloride (76.3 g) in methylene chloride (150 ml) was added dropwise at -20°C. The mixture was stirred for 1 hour 
at room temperature. The reaction mixture was added to 2N aqueous solution of hydrochloric acid (300 ml) and 
extracted by ethyl acetate. The organic layer was washed with water and a saturated aqueous solution of sodium chlo- 
ride, dried over with anhydrous magnesium sulfate and concentrated. The residue was purified on silica gel column 
chromatography (hexane : AcOEt=3 : 1) to give the title compound (95.8 g) having the following physical data, 

TLC : Rf 0.21 (hexane : AcOEt=3 : 1); 
MS (El) : m/z 271 (M^-CHa). 

Reference Exarnple Z 



A suspension of sodium hydride (1.47 g) in dimethylformamide (DMF) (20 ml) was cooled to 0*'C. The solution of 
phenol (3.45 g) in DMF (20 ml) was added dropwise to the suspension. The mixture was stirred for 1 hour at room tem- 
perature. To the mixture, the solution of the compound prepared in Reference Example 1 (10 g) in DMF (20 ml) was 
added. The mixture was stirred for 2 hours at SO^'C. The reaction mixture was cooled to room temperature, poured into 
iced water and extracted with ether two times. The organic layer was washed with water and a saturated aqueous solu- 
tion of sodium chloride, dried over with anhydrous magnesium sulfate and concentrated. The residue was purified on 
silica gel column chromatography (hexane : AcOEt=9 : 1) to give the title compound (6.53 g) having the following phys- 
ical data. 

TLC : Rf 0.22 (hexane : AcOEt=9 : 1); 
MS (El) : m/z 208 (M""). 193. 
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Reference Example 3 



5 




To a solution of the compound prepared in Reference Example 2 (6.37 g) in methanol (30 ml), 2N aqueous solution 
of hydrochloric acid (3 ml) was added. The mixture was ref luxed for 2 hours. The reaction mixture was cooled to room 
temperature, diluted with ethyl acetate and washed with saturated aqueous solution of sodium hydrogen carbonate. 
The organic layer was dried over with anhydrous magnesium sulfate and concentrated to give the title compound (5.14 
75 g) having the following physical data. 

TLC:Rf 0.40 (AcOEt): 
MS (El) : m/z 168 (M*). 

20 Reference Example 4 



OH 

25 



30 To a solution of the compound prepared in Reference Example 3 (3.5 g) in pyridine (10 ml), the solution of 
tosylchloride (8 g) in methylene chloride (10 ml) was added at -20°C. The mixture was stirred for 1 hour at room tem- 
perature. The reaction mixture was poured into 2N aqueous solution of hydrochloric acid and extracted with ethyl ace- 
tate. The organic layer was washed with water and a saturated aqueous solution of sodium chloride, dried over with 
anhydrous magnesium sulfate and concentrated. The residue was purified on silica gel column chromatography (AcOEt 

35 : CH2Cl2=1 : 49) to give the title compound (4.96 g) having the following physical data. 

TLC : Rf 0.31 (hexane : AcOEt=3 : 2); 
MS (El) : m/z 322 (M+). 

40 Reference E xample 5 



OTHP 



50 To a solution of the compound prepared in Reference Example 4 (9.88 g) and pyridium p-toluene sulfate (100 mg) 
in methylene chloride (60 ml), dihydropyran (5.58 ml) was added dropwise at 0"C. The mixture was stirred for 6 hours 
at room temperature. Triethylamine (0.2 ml) was added to the mixture. The solvent was distilled off. The residue was 
purified on silica gel column chromatography (hexane : AcOEt=41 : 9) to give the title compound (1 1.79 g) having the 
following physical data. 

55 

TLC : Rf 0.28 (hexane : AcOEt=4 : 1); 
MS (El) : m/z 406 (M*^). 
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Reference Example 6 

OTHP 



5 




10 

By using (S)-{+)-2.2-dimethyl-1,3-dioxolane-4-methanol instead of 2,2<Jimethyl-1 ,3-dioxolane-4-methanol as start- 
ing material, the title compound having the following physical data was obtained by the same procedure as Reference 
Example 1 Reference Example 2 ^ Reference Example 3 -> Reference Example 4 -> Reference Example 5. 

15 TLC : Rf 0.28 (hexane : AcOEt=4 : 1); 
MS (El) : m/z 406 (M+). 

Reference Example 6(1) 

20 

OTHP 

25 



By using (R)-(-)-2,2-dimethyl-1,3-dioxolane-4-methanol instead of 2,2-dimethyl-1,3-dioxolane-4-methanol as start- 
ing material, the title compound having the following physical data was obtained by the same procedure as Reference 
30 Example 6. 

TLC : Rf 0.28 (hexane : AcOEt=4 : 1); 
MS (El) : m/z 406 (M+). 

35 Reference Example 7 



OH 



40 




45 

To a solution of 1-phenyl-1,2-ethandiol (13.82 g) in pyridine (50 ml), tosyichloride (21 g) was added for 30 minutes 
at -20''C. The reaction mixture was stirred for 30 minutes at -20**C and. succeedingly, stirred for 16 hours at room tem- 
perature. The reaction mixture was poured into iced water and extracted with ether. The organic layer was washed with 
so 2N aqueous solution of hydrochloric acid, water and saturated aqueous solution of sodium hydrogen carbonate, suc- 
ceedingly. dried over with anhydrous sodium sulphate and concentrated. The residue was purified on silica gel column 
chromatography (hexane : AcOEt=3 : 1) to give the title compound (18.56 g) having the following physical data. 

TLC : Rf 0.41 (hexane : AcOEt=2 : 1); 
55 MS (El) : m/z 292 (M""). 
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Reference Example 8 



OTHP 




To a solution of compound prepared in Reference Example 7 (10 g) in methylene chloride (100 ml), dihydropyran 
(5.76 g) was added dropwise at room temperature. P-toluene sulfonic acid (catalytic amount) was added to the mixture. 
The mixture was stirred overnight at room temperature. To the reaction mixture, triethylamine (two drops) was added. 
The mixture was concentrated. The reside was dissolved in ethyl acetate. The organic layer was washed with water and 
a saturated aqueous solution of sodium chloride, dried over with anhydrous sodium sulfate and concentrated to give the 
title compound (12.9 g) having the following physical data. 

TLC : Rf 0.50 (hexane : AcOEt=2 : 1); 
MS (El) : m/z 376 (M"*"). 

Reference Example 9 



CN 




OMe 



To a solution of 5-methoxy-1-tetralone (100 g) in methylene chloride (500 ml), trimethylsilylcyanide (88 ml) and zinc 
iodide (3 g) was added. The mixture was stirred overnight at room temperature. To the reaction solution, water was 
added. The mixture was extracted with mixture solvent (AcOEt : hexane=1 : 1 ) two times. The organic layer was washed 
with water and a saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated. 
The residue was dissolved in pyridine (370 ml). Phosphorous oxychloride (POCI3) (133 ml) was added dropwise to the 
solution. The reaction mixture was refluxed for 3 hours and cooled to room temperature. The reaction mixture was 
poured into iced water and extracted with ethyl acetate two times. The organic layer was washed with water and a sat- 
urated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated. The residue was 
purified on silica gel column chromatography (AcOEt : CH2Cl2=1 : 19). and succeedingly, recrystalized from solvent of 
AcOEt-hexane to give the title compound (72 g) having the following physical data. 

TLC : Rf 0.43 (hexane : AcOEt=3 : 1); 
MS (El) : m/z 185 (M^). 
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CN 




OMe 



A mixture oi compound prepared in Reference Example 9 (60 g). 2,3-dichloro-5,6-dicyano-1.4-benzoquinon (DDQ) 
(81 g) and benzene (700 ml) was refluxed for 6 hours. The reaction mixture was cooled to room temperature. To a reac- 
tion solution, mixture solvent (AcOEt : hexane=1 : 1 ) (500 ml) was added. The mixture was filtrated. The precipitate was 
washed with mixture solvent (AcOEt : hexane=1 : 1). The filtrate was washed with saturated aqueous solution of sodium 
hydrogen carbonate four times, dried over with anhydrous sodium sulfate and concentrated. The reside was recrystal- 
ized from AcOEt-hexane to give the title compound (56.6 g) having the following physical data. 



TLC : Rf 0.42 (hexane : AcOEt=3 : 1): 
MS (El) :m/z 183 (M"^) ; 
m.p. 132- 133*>C. 

Reference Example 1 1 



CN 




OH 



To a solution of compound prepared in Reference Example 10 (91 .6 g) in methylene chloride (500 ml), a solution 
of boron triburomide (104 ml) in methylene chloride (100 ml) was added dropwise at 0°C. The mixture was stirred for 
20 hours at room temperature. The reaction mixture was poured into iced water and extracted with ethyl acetate two 
times. The organic layer was washed with aqueous solution of sodium hydrogen carbonate and a saturated aqueous 
solution of sodium chloride, dried over with anhydrous magnesium sulfate and concentrated to give the title compound 
(84.4 g) having the following physical data. 



TLC : Rf 0.32 (hexane : AcOEt=2 : 1); 
MS (El) :m/z 169 (M+) ; 
m.p. 198-20rC. 
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To a solution of compound prepared in Reference Example 1 1 (82.5 g) in methylene chloride (1000 ml), diisopro- 
15 pylethylamine (102 ml) and methyoxymethylchloride (41 ml) were added at 0^*0. The mixture was stirred overnight at 
room temperature. The solvent was distilled off. The residue was diluted with mixture solvent (AcOEt : hexane^l : 1), 
washed with water, aqueous solution of hydrochloric acid, saturated aqueous solution of sodium hydrogen carbonate 
and a saturated aqueous solution of sodium chloride succeedingly, dried over with anhydrous magnesium sulfate and 
concentrated. The residue was recrystallized from the mixture solvent (AcOEt : hexane=1 : 10) to give the title com- 
20 pound (88.8 g) having the following physical data. 

TLC : Rf 0.34 (hexane : AcOEt=4 : 1); 
MS (El) :m/z213(M+). 

25 Reference Example 13 



CHO 



30 




OMOM 



35 



To a solution of compound prepared in Reference Example 12 (95.5 g) in toluene (750 ml), diisobutyl aluminum 
hydride (324 ml, 1 .5 mol/toluene solution) was added at -50**C. The mixture was heated to 0*'C for 2 hours. The reaction 

40 mixture was cooled to -SO^'C. Methanol (30 ml) was added to the mixture. The reaction solution was heated to -5*C. An 
aqueous solution of sodium sulfate was added to the mixture. The precipitate was filtrated. The filtrate was concen- 
trated. The residue was dissolved in tetrahydrofuran (THF)-AcOEt (100 ml-400 ml). 2N aqueous solution of hydrochloric 
acid (250 ml) was added to the solution. The mixture was stirred for 30 minutes. The organic layer was isolated. The 
aqueous layer was extracted with ethyl acetate. The organic layer was washed with an aqueous solution of sodium 

45 hydrogen carbonate and a saturated aqueous solution of sodium chloride, dried over with anhydrous magnesium sul- 
fate and concentrated. To the residue, hexane (600 ml) was added. The mixture was laid for 2 days. The crystal was 
collected by filtration to give the title compound (70.6 g) having the following physical data. In addition, the mother liquor 
was purified on silica gel column chromatography (hexane : AcOEt=7 : 1) to give the title compound (20.9 g) having the 
following physical data. 

50 

TLC : Rf 0.33 (hexane : AcOEt=3 : 1); 
MS (El) ;m/z216(M*). 
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Reference E xample 14 




OMOM 



A mixture of sodium hydride (4.66 g) and dimethylsulfoxide (DMSO) (100 ml) was stirred for 50 minutes at 80**C. 
The reaction mixture was cooled to room temperature. A solution of methyltrlphenylphosphnium bromide (41.6 g) in 
DMSO (120 ml) was added dropwise to the reaction mixture in order to adjust reaction temperature to 20-30**C. The 
mixture was stirred for 30 minutes at room temperature. To the reaction solution, a solution of compound prepared in 
Reference Example 13 (1 5.56 g) in DMSO (80 ml) was added dropwise. The mixture was stirred for 15 minutes at room 
tenrperature. The reaction mixture was poured into iced water, extracted with mixture solvent (AcOEt : hexane=1 : 2) 
three times. The organic layer was washed with water and a saturated aqueous solution of sodium chloride, dried over 
with anhydrous magnesium sulfate and concentrated. To the residue, mixture solvent (ether : hexane=1 : 4) (200 ml) 
was added. The mixture was filtrated. The filtrate was concentrated. The residue was purified on silica gel column chro- 
matography (hexane : AcOEt=6 : 1) to give the title compound (14.2 g) having the following physical data. 

TLC : Rf 0.52 (hexane : AcOEt=4 : 1); 
MS(EI) :m/z214(M+). 

Re f erenc e Ex ample 15 




To a solution of compound prepared in Reference Example 14 (14.2 g) in THF (60 ml). 9-borabicyclo[3.3.1]nonane 
(9-BBN) (172 ml, 0.5 mol/l THF solution) was added dropwise under an atmosphere of Argon gas at room temperature. 
The mixture was stirred for 2.5 hours at room temperature. To the reaction solution, ethanol (30 ml) was added drop- 
wise. In addition, to the mixture, 5N-aqueous solution of sodium hydroxide (50 ml) was added. An aqueous solution of 
hydrogen peroxide (50 ml) was added dropwise to the mixture in order to adjust reaction temperature to 50-60**C. The 
reaction mixture was stirred for 30 minutes, poured Into iced water and extracted with ethyl acetate two times. The 
organic layer was washed with water and a saturated aqueous solution of sodium chloride, dried over with anhydrous 
magnesium sulfate and concentrated. The residue was purified on silica gel column chromatography (hexane : 
AcOEt=7 : 3) to give the title compound (14.81 g) having the following physical data. 

TLC : Rf 0.38 (hexane : AcOEt=7 : 3); 
MS (El) : m/z 232 (M"^). 202. 
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Reference Example 16 




OH 



OMOM 



To a solution of compound prepared in Reference Example 13 (5.3 g) in methanol (40 ml), sodium boron hydride 
(910 mg) was added. The mixture was stirred for 1 hour at room temperature. The solvent was distilled off. Water was 
added to the reside. The mixture was extracted with ethyl acetate. The organic layer was washed with water and a sat- 
urated aqueous solution of sodium chloride, dried over with anhydrous magnesium sulfate and concentrated to give the 
title compound (5.21 g) having the following physical data. 

TLC : Rf 0.33 (hexane : AcOEt=2 : 1); 
MS (El) :m/2 218(M-^). 

Reference Example 17 



To a solution of compound prepared in Reference Example 13 (3.1 1 g) in chloroform (30 ml), carbomethoxymeth- 
ylene triphenylphosphorane (98% 5.88 g) was added. The mixture was stirred for 16 hours at room temperature. The 
reaction mixture was concentrated. Ether was added to the residue. The precipitate was filtrated. The filtrate was con- 
centrated. The residue was dissolved in hexane. The precipitate was filtrated. The filtrate was concentrated to give the 
title compound (3.92 g) having the following physical data. 

TLC : Rf 0.50 (hexane : AcOEt=5 : 1); 
MS (El) : m/2 272 (M"^). 




OMOM 
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To a solution of compound prepared in Reference Example 1 7 (3.81 g) in ethyl acetate (70 ml), 1 0% Pd-C (380 mg) 
was added. The mixture was stirred under an atmosphere of Hg gas for 1 hour. The reaction solution was filtrated. The 
filtrate was concentrated to give the title compound (3.69 g) having the following physical data. 

TLC : Rf 0.48 (hexane : AcOEt=5 : 1); 
MS (El) : m/z 274 (M*). 

Reference Example 19 




To a suspension of lithium aluminum hydride (2.91 g) in THF (50 ml), a solution of compound prepared in Reference 
Example 18 (12.5 g) in THF (150 ml) was added dropwise at room tenrperature. The mixture was stirred for 1 hour at 
room temperature. A small amount of ethyl acetate was added to the reaction mixture. A saturated aqueous solution of 
anhydrous sodium sulfate was added to the mixture. The white precipitate was filtrated by Celite (Registered trade 
mark). The filtrate was concentrated to give the title compound (1 1 .35 g) having the following physical data. 

TLC : Rf 0.27 (hexane : AcOEt=2 : 1); 
MS (El) : m/z 246 (M+). 

Reference Example 20 




6-Hydroxy-2-naphthalene sulfonic acid sodium salt (18 g) was dissolved in 2N aqueous solution of sodium hydrox- 
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ide (36.6 ml) with heating. THF (70 ml) was acided to the solution. Ethylchloroformate (7 ml) was added dropwise to the 
mixture under cooling with ice. The mixture was stirred for 3 hours at room temperature. The white crystal was filtrated, 
washed with water and THF and dried over under reduced pressure to give the title compound (16.3 g) having the fol- 
lowing physical data. 

TLC : Rf 0.09 (CHCI3 : MeOH=5 : 1) 
MS(EI) :m/z318(M+). 

Reference Example 21 



IS 




SAc 



OMOM 



20 



The solution of compound prepared in Reference Example 15 (7.63 g) in pyridine (20 ml) was cooled to -30 °C. 
Tosylchloride (8.75 g) was added to the solution. The mixture was stirred for 2 hours at room temperature. The reaction 
mixture was cooled to 0°C. Water (1 ml) was added to the mixture. The mixture was stirred for 20 minutes at room tem- 

25 perature. The reaction solution was poured into AcOEt-2N-aqueous solution of hydrochloric acid (2:1, 400 ml). The 
organic layer was isolated, washed with water and saturated aqueous solution of sodium hydrogen carbonate, dried 
over with anhydrous magnesium sulfate and concentrated. The residue was dissolved in acetone (100 ml). Potassium 
thioacetate (5.62 g) was added to solution. The mixture was refluxed for 2 hours. The reaction mixture was cooled to 
room temperature, poured into water and extracted with mixture solvent (AcOEt : hexane=1 : 2) two times. The organic 

30 layer was washed with water and a saturated aqueous solution of sodium chloride, dried over with anhydrous magne- 
sium sulfate and concentrated to give the title compound (9.28 g) having the following physical data. 



TLC : Rf 0.55 (hexane : AcOEt=7 : 3); 
MS (El) : m/z 290 (M"'). 

35 

Reference Example 21(1) 



40 




OMOM 



45 



By using compound prepared in Reference Example 16, the title compound having the following physical data was 
50 obtained by the same procedure of Reference Example 21 . 

TLC : Rf 0.40 (hexane : AcOEt=4 : 1); 
MS (El) : m/2 276 (M+). 
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Reference Example 21(2) 




SAC 



OMOM 



By using compound prepared in Reference Example 19, the title compound having the following physical data was 
obtained by the same procedure of Reference Example 21 . 

TLC : Rf 0,57 (hexane : AcOEt=7 : 3); 
MS (El) : m/z 304 (M+). 

RgfQrgnQQ Ex^mplQ 22 



To a solution compound prepared in Reference Example 20 (16.3 g) in DMF (150 ml), thionylchloride (18.7 ml) was 
added dropwise for 1 .5 hours at O'^C. The mixture was stirred for 2.5 hours at room temperature. The reaction mixture 
was poured into iced water. The white crystal was filtrated, washed with water and dried over under reduced pressure 
to give the title compound (13.4 g) having the following physical data. 

TLC : Rf 0.72 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 314 (M*). 

Reference Example 23 



The compound prepared in Reference Example 22 (1 3.5 g) was dissolved in mixture solvent of water (90 ml), cone. 




SOeCt 



COgEt 



SH 




COjEt 
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sulfuric acid (18 ml) and THF (100 ml). A powder of zinc (13.9 g) was added to the solution at 0'*C. The mixture was 
stirred overnight at room temperature. The reaction solution was filtrated. The filtrate was distilled off urder reduced 
pressure. The residual aqueous solution was extracted with ethyl acetate. The organic layer was dried over with anhy- 
drous magnesium sulfate, and concentrated. The residue was purified on silica gel column chromatography (hexane : 
AcOEt=1 : 1) to give the title compound (9.4 g) having the following physical data. 

TLC : Rf 0.22 (hexane : AcOEt^l : 1): 
MS (El) : m/2 248 (M"^). 

Reference Example g4 



To a solution of the compound prepared in Reference Example 21 (4.5 g) and the compound prepared in Reference 
Example 5 (6.3 g) in ethanol (30 ml), sodium ethoxide (1 .4 g) was added at 0°C. The mixture was stirred for 1 hour at 
room temperature. The reaction mixture was poured into iced water and extracted with ethyl acetate two times. The 
organic layer was washed with water and a saturated aqueous solution of sodium chloride, dried over with anhydrous 
magnesium sulfate and concentrated. The residue was purified on silica gel column chromatography (hexane : 
AcOEt=6: 1) to give the title compound (6.75 g) having the following physical data. 

TLC : Rf 0.32 (hexane : AcOEt=5 : 1) 
MS (El) : m/z 482 (M^. 

Reference Example 24(1) 



By using the compound prepared in Reference Example 21 and the compound prepared in Reference Example 6, 
the title compound having the following physical data by the same procedure of Reference Example 24. 

TLC : Rf 0.32 (hexane : AcOEt=5 : 1) 
MS (El) : m/z 482 (M+). 




OMOM 




OMOM 
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Reference Example 24(2) 




OMOM 



By using the compound prepared in Reference Example 21 and the compound prepared in Reference Example 
6(1), the title compourKi having the following physical data by the same procedure of Reference Example 24. 

TLC : Rf 0.32 {hexane : AcOEt=5 : 1) 
MS (El) : m/z 482 (M*). 

Reference Example 24(3) 



OTHP 




OMOM 



By using the compound prepared in Reference Exanrple 21(1) and the compound prepared in Reference Example 
5 the title compound having the following physical data by the same procedure of Reference Example 24. 

TLC : Rf 0.32 (hexane : AcOEt=4 : 1); 
MS (El) : m/z 468 (M"^). 

R^f^rgnpQ Ex^mplg 29 




To a solution of the compound prepared in Reference Example 21(2) (61 mg) and the compound prepared in Ref- 
erence Example 8 (75 mg) in ethanol (4 ml), sodium ethoxide (28 mg) was added. The mixture was stirred for 1 hour at 
room temperature. The reaction mixture was concentrated. Water was added to the residue. The mixture was extracted 
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with ethyl acetate. The organic layer was washed with water and a saturated aqueous solution of sodium chloride, dried 
over with anhydrous sodium sulfate and concentrated. The residue was purified on silica gel column chromatography 
(hexane : AcOEt=5 : 1) to give the title compound (68 mg) having the following physical data. 

TLC : Rf 0.65 (hexane : AcOEt=5 : 1); 
MS (El) : m/z 466 (M""). 

Reference Example 26 



To a solution of sodium hydride (400 mg) in DMF (30 ml), the compound prepared in Reference Example 23 (2.48 
g) was added under an atmosphere of Argon gas. The mixture was stirred for 30 minutes at room temperature. A solu- 
tion of the compound prepared in Reference Example 5 (4.06 g) in DMF (5 ml) was added dropwise to the reaction solu- 
tion at 0^*0. The mixture was stirred for 6 hours at room temperature. Water (30 ml) was added to the reaction solution. 
The mixture was extracted with ethyl acetate. The organic layer was dried over with anhydrous magnesium sulfate and 
concentrated. The residue was purified on silica gel column chromatography (hexane : AcOEt=2 : 1 ) to give the title 
compound (3.44 g) having the following physical data. 

TLC : Rf 0.49 (hexane : AcOEt=5 : 1): 
MS (El) : m/z 482 (M+). 

Reference E xample 27 



To a suspension of the compound prepared in Reference Example 24(3) (466 mg) and sodium hydrogen cartKjnate 
(170 mg) in methylene chloride (2 ml), 70% mCPBA (245 mg) was added at 0°C. The mixture was stirred for 1 hour at 
0°C. Water was added to the reaction mixture. The mixture was extracted with ether. The organic layer was washed with 
water and a saturated aqueous solution of sodium chloride, dried over with anhydrous magnesium sulfate and concen- 
trated. The residue was purified on silica gel column chromatography (hexane ; AcOEt=1 : 4) to give the title compound 
(324 mg) having the following physical data. 

TLC : Rf 0.12 (hexane : AcOEt=1 : 1): 
MS (El) : m/z 468 (M*-0). 





COgEt 




OMOM 
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Reference Example 27(1) 




OMOM 



By using the compound prepared in Reference Example 24, the title compound having the following physical data 
was obtained by the same procedure of Reference Example 27. 

TLC : Rf 0.44 (hexane : AcOEt=1 : 1); 
MS (El) : m/2 498 (M+). 

R Q f e r gnqQ Ex^ m p l g 27 (2 ) 




OMOM 



O OTHP 



By using the compound prepared in Reference Example 25, the title compound having the following physical data 
was obtained by the same procedure of Reference Example 27. 

TLC: Rf 0.61 (AcOEt); 
MS (El) : m/z 482 (M+). 

Reference Example 27(3) 




C02Et 



By using the compound prepared in Reference Example 26. the title compound having the following physical data 
was obtained by the same procedure of Reference Example 27. 
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TLC : Rf 0.33 (hexane : AcOEt=1 : 1); 
MS (El) : m/2 498 (M+). 



Reference Example 28 




OPh 



OMOM 



To a suspension of the compound prepared in Reference Example 24(3) (466 mg) and sodium hydrogen cartxsnate 
(340 mg) in methylene chloride (3 ml), 70% mCPBA (735 mg) was added at 0**C. The mixture was stirred for 2 hours at 
0*'C. Water was added to the reaction mixture. The mixture was extracted with ether. The organic layer was washed with 
water and a saturated aqueous solution of sodium chloride, dried over with anhydrous magnesium sulfate and concen- 
trated. The residue was purified on silica gel column chromatography (hexane : AcOEt=2 : 1) to give the title compound 
(300 mg) having the following physical data. 

TLC : Rf 0.37 (hexane : AcOEt=1 : 1); 
MS (El) : m/2 500 (M"^). 

Reference Example 28(1) 



By using the compound prepared in Reference Example 24, the title compound having the following physical data 
was obtained by the same procedure of Reference Example 28. 

TLC : Rf 0.49 (hexane : AcOEt=1 : 1); 
MS (El) : m/z514(M-*-). 




OMOM 
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OMOM 



By using the compound prepared in Reference Example 25, the title compound having the following physical data 
was obtained by the same procedure of Reference Example 28. 

TLC : Rf 0.27 (hexane : AcOEt=5 : 1); 
MS (El) : m/z 498 (M*). 

Reference Example 28(3) 



By using the compound prepared in Reference Example 26. the title compound having the following physical data 
was obtained by the same procedure of Reference Example 28. 

TLC : Rf 0.35 (hexane : AcOEt=1 : 1); 
MS (El) :m/z514(M+). 

Reference Example 29 



To a solution of potassium hydroxide (62 mg) in methanol (10 ml), the compound prepared in Reference Example 
26 (446 mg) was added at room temperature. The mixture was stirred overnight at room temperature. 2N aqueous solu- 




COgEt 




4. OTHP 



OH 
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tion of hydrochloric acid was added to the reaction mixture in order to adjust to pH 7 at 0**C. The mixture was extracted 
with ethyl acetate. The organic layer was washed with water and a saturated aqueous solution of sodium chloride, dried 
over with anhydrous magnesium sulfate and concentrated, The white crystal was washed with ether to give the title 
compound (341 mg) having the following physical data. 

TLC : Rf 0.34 (hexane : AcOEt=5 : 1); 
MS (El) :m/z410(M^. 

Reference Example 29(1) 



By using the compound prepared in Reference Example 27(3), the title compound having the following physical 
data was obtained by the same procedure of Reference Example 29. 

TLC : Rf 0.31 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 426 (M+). 

Reference Example 29(2) 



By using the compound prepared in Reference Example 28(3), the title compound having the following physical 
data was obtained by the same procedure of Reference Example 29. 

TLC : Rf 0.32 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 442 (M*). 




OH 




O 

-^^^ OTHP 
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Example 1 



1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenoxy-2RS-propanol 



5 



10 




OPh 



OH 



75 



To a solution of the compound prepared in Reference Example 24 (482 mg) in mixture solvent of AcOEt-methanol 
(3 ml-2 ml), 4N aqueous solution of hydrochloric acid (3 ml, solution of ethyl acetate) was added. The mixture was 
stirred for 2 hours at room temperature. The reaction solution was concentrated. The residue was diluted with ethyl ace- 
20 tate, washed with water and a saturated aqueous solution of sodium chloride, dried over with anhydrous magnesium 
sulfate and concentrated. The residue was purified on silica gel column chromatography (hexane : AcOEt=7 : 3) to give 
the present invention compound (320 mg) having the following physical data, 

TLC : Rf 0.42 (hexane : AcOEt=2 : 1); 
25 MS (APCI): m/z 353 (M+-1), 169, 156 ; 

NMR (CDCI3) : 5 8.15-8.08 (1 H. m), 7.59 (1H. d. J=8.6Hz), 7.45-7.23 (5H. m). 7.02-6.80 (4H. m). 5.35 (1H, s), 4.16- 
3.98 (3H, m). 3.40-3.30 (2H, m). 3.01-2.68 (5H, m). 



Example 1(1) 



30 



1 -[2-(5-hydroxy-1 -naphthyl)ethylsulfinyl]-3-phenoxy-2RS-propanol 



35 




OH 



40 



45 



By using the compound prepared in Reference Example 27(1), the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 



TLC : Rf 0.23 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 370 (M+). 
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Example 1(2) 

1 -[2-(5-hydroxy-1 -naphthyl)ethylsuffonyl]-3-phenoxy-2RS-propanot 




By using the compound prepared in Reference Example 28(1), the present irrvention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1. 

TLC : Rf 0.26 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 386 (M+). 

Example 1(3) 

1 -[2-(5-hydroxy-1 -naphthyl)ethyIthio]-3-phenoxy-2R-propanol 




OH 



By using the compound prepared in Reference Example 24(1), the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.42 (hexane : AcOEt=2 : 1); 
MS (APCI) : m/z 353 (M+-1), 169. 156. 
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Example 1(4) 



1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenoxy-2SiDropanol 




OPh 



OH 



By using the compound prepared in Reference Example 24(2). the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.42 (hexane : AcOEt=2 : 1); 
MS (APCI) : m/z 353 (IVf^-l), 169. 156. 

Example 1(5) 

1 -(5-hydroxy-1 -naphthyl)methylthio-3-phenoxy-2RS-propanol 



By using the compound prepared in Reference Example 24(3). the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.40 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 340 (M+). 



OH 




OH 
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Example 1(6) 



1 -(5-hydroxy-1 -naphthyl)methylsulf inyl-3-phenoxy-2RS-propanol 



O 



OH 




II 



.OPh 



OH 



By using the compound prepared in Reference Example 27, the present invention compound having the following 
physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.42 (AcOEt): 
MS (El) : m/2 356 (M"^). 

Example 1(7) 

1 -(5-hydroxy-1 -naphthyl)methylsulfbnyl-3-phenoxy-2RS-propanol 



By using the compound prepared in Reference Example 28, the present invention compound having the following 
physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.24 (hexane : AcOEt=1 : 1): 
MS (El) : m/2 372 (M+). 




OH 
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Example 1(8) 



2-[3-(5-hydroxy-1 -naphthyl)propyIthio]-1 -phenyl-1 RS-ethanoi 



OH 




Ph 



OH 



By using the compound prepared in Reference Example 25, the present invention compound having the following 
physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.33 (hexane : AcOEt=2 : 1); 
MS (El) : m/z 338 (M+). 

Example 1(9) 

2-[3-(5-hydroxy-1 -naphthyl)propylsulfinyl]-1 -phenyl-1 RS-ethanol 



By using the compound prepared in Reference Example 27(2). the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1. 

TLC : Rf 0.34 (AcOEt); 
MS (El) : m/z 354 (M+). 



O 



OH 




OH 
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Example 1(10) 



2-I3-(5-hydroxy-1 -naphthyl)propylsulfonyl]-1 -pheny1-1 RS-ethanol 




Ph 



OH 



By using the compound prepared in Reference Example 28(2), the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.10 (hexane : AcOEt=2 : 1); 
MS (El) : m/z 370 (M+). 

Example 1(11) 

1 -(5-hydroxy-1 -naphthyl)thio-3-phenoxy-2RS-propanol 



By using the compound prepared in Reference Example 29, the present invention compound having the following 
physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.40 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 326 (M+). 




OH 
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Example 1(12) 



1 -(5-hydroxy-1 -naphthyl)sulf inyl-3-phenoxy-2RS-propanol 




OPh 



OH 



By using the compound prepared in Reference Example 29(1), the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.24 (hexane : AcOEt=1 : 1); 
MS (El) : m/2 342 (M+). 

Ex am ple 1(13 ) 

1 -(5-hydroxy-1 -naphthyl)su!fonyl-3-phenoxy-2RS-propanol 



By using the compound prepared in Reference Example 29(2). the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.26 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 358 (M*). 



O 




ft 



OH 
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Example 2 

2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester 




O^COgMe 



To a solution of the compound prepared in Example 1 (4.54 g) in acetone (25 ml), potassium carbonate (2.66 g) 
and bromoacetic acid methyl ester (1 .46 ml) were added. The mixture was stirred overnight. Ethyl acetate (25 ml) was 
added to the reaction mixture. The mixture was filtrated. The filtrate was concentrated. The residue was purified on sil- 
ica gel column chromatography (hexane : AcOEt=7 : 3) to give the present invention compound (4.95 g) having the fol- 
lowing physical data. 

TLC : Rf 0.46 (AcOEt : benzene=3 : 17); 
MS (APCI) : m/z 409 (M^+l-HaO). 

Example 2(1^ 

2-{5-[2-(2RS-hydroxy-3-phenoxypropylsuffinyl)ethyl]-1-naphthyloxy}acetic acid methyl ester 




O^COjMe 



By using the compound prepared in Example 1(1), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.36 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 442 (M+). 
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Example 2(2) 

2-{5-[2-{2RS-hydroxy-3-phenoxypropylsulfonyl)ethyl]-1-naphthyloxy}acetic acid methyl ester 




By using the compound prepared in Example 1(2), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.40 (hexane : AcOEt=1 : 1); 
MS (EJ) : m/z 458 (M+). 

Example 2(3) 

2-{5-[2-(2R-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy)acetic acid methyl ester 




O^CO^Me 



By using the compound prepared in Example 1(3), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.46 (AcOEt : benzene=3 : 17); 
MS (APCf) : m/z 409 (M^+i-HaO). 
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Example 2(4) 



2-{5-[2-(2S-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy)acetic acid methyl ester 




OPh 



O^COgMe 



By using the compound prepared in Example 1(4). the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.46 (AcOEt : benzene=3 : 17); 
MS (APCI) : m/z 409 (M-^+l-HgO). 

^x a rnple 2( 5) 

2-[5-(2RS-hydroxy-3-phenoxypropylthio)methyl-1-naphthyloxy]acetic acid methyl ester 



By using the compound prepared in Example 1(5), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.30 (AcOEt : benzene=3 : 17); 
MS (El) :m/z412(M+). 



OH 




O^COgMe 
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Example 2(6) 

2-[5-(2RS-hydroxy-3-phenoxypropylsulfinyl)methyl-1-naphthyloxy]acetic acid methyl ester 




O ^COaMe 



By using the compound prepared in Example 1(6), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.22 (AcOEt); 
MS (El) :m/z412(M-^-0). 

Example 2(7) 

2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)methyl-1-naphthyloxy]acetic acid methyl ester 




O^COgMe 



By using the compound prepared in Example 1(7), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.18 (AcOEt : benzene=1 : 4); 
MS (El) : m/z 444 (M+). 
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Example 2(8) 



2-{5-[3-(2RS-hydroxy-2-phenylethylthio)propyl]-1-naphthyIoxy}acetic acid methyl ester 



OH 




Ph 



O^COaMe 



By using the compound prepared in Example 1(8), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.35 (hexane : AcOEt=2 : 1); 
MS(EI):m/2 410(M+). 

Example 2(9) 

2-{5-[3-(2RS-hydroxy-2-phenylethy!sulfinyl)propyl]-1-naphthyloxy}acetic acid methyl ester 



By using the compound prepared in Example 1(9), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 



o 



OH 




O^COgMe 



TLC : Rf 0.36 (AcOEt); 
MS (El) : m/2 426 (M+). 
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Example 2(10) 



2-{5-[3-(2RS-hydroxy-2-phenylethylsulfonyl)propyl]-1-naphthyloxy}acetic acid methyl ester 




Ph 



O^COsMe 



By using the compound prepared in Example 1(10), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.10 (hexane : AcOEt=2 : 1); 
MS (El) : m/z 442 (M"^). 

Example 2(11) 

2-[5-(2RS-hydroxy-3-phenoxypropylthio)-1-naphthyloxy]acetic acid methyl ester 



By using the compound prepared in Example 1(11). the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.42 (hexane : AcOEt=1 : 1); 
MS (El) : m/z 398 (M-^). 




O^COsMe 
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Example 2(12) 

2-[5-(2RS-hydroxy-3-phenoxypropylsulfinyl)-1-naphthyloxy]acetic add methyl ester 




O^COaMe 



By using the compound prepared in Example 1(12), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.29 (hexane : AcOEt=1 : 1); 
MS (El) :m/z414(M+). 

Example 2(13) 

2-[5-(2RS-hydroxy-3-phenQxypropyisulfbnyl)-1-naphthyloxy]acetic acid methyl ester 



O 




O^COgMe 



By using the compound prepared in Example 1(13), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.31 (hexane : AcOEt=1 : 1); 
MS (El) : m/2 430 (M+). 



88 



EP 0 845 451 A1 



Example 3 



2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyIoxy}acetic acid 




COOH 



S 



OH 



OPh 



To a solution of the compound prepared in Example 2 (4.80 g) in dimethoxyethane-methanol (30 ml-15 ml). 2N 
aqueous solution of sodium hydroxide (8 ml) was added at 0°C- The mixture was stirred for 1 hour at 0**C. 2N aqueous 
solution of hydrochloric acid (8.5 ml) was added to the reaction solution in order to be neutralized. The mixture was 
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried 
over with anhydrous magnesium sulfate and concentrated. The residue was recrystalized from AcOEt-hexane to give 
the present invention compound (4.07 g) having the following physical data. 

TLC : Rf 0.22 (CHCI3 : MeOH=15 : 1): 
MS {EI):m/2 412(M+); 

NMR {DMSO-d6) : 6 8.25 (1H, d, J=8Hz), 7.71 (1H. d. J=8Hz), 7.50-7.16 (5H, m). 7.02-6.69 (4H. m). 4.78 (2H. s). 
4.24-4.38 (7H, m), 2.90-2.53 (2H. m). 

Example 3(1) 

2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfinyl)ethyl]-1-naphthyloxy)acetic acid 



By using the compound prepared in Example 2(1), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.26 (CHCI3 : MeOH=15 : 1); 
MS (El) : m/z 428 (M+) ; 

NMR (DMSO-d6) : 6 8.42 (1H. d, J=8Hz). 7.73 (1H, d, J=8H2). 7.60-7.21 (5H. m). 6.98-6.82 (4H. m). 4.81 (2H, s), 
4.76-4.38 (6H, m). 4.06-3.97 (1H, m). 2.90-2.53 (2H, m). 
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Example 3(2) 



2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfonyl)ethyl]-1-naphthyloxy}acetic acid 




O^COOH 



By using the compound prepared in Exannple 2(2), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.18 (CHCI3 : MeOH=15 : 1); 
MS (El) : m/z 444 (M"^). 404, 167, 115 ; 

NMR (DMSO-dS) : 6 8.22 (1H, d, J=8Hz). 7.59 (1H. d. J=8Hz), 7,42-7.14 {7H, m). 6.89-6.66 (2H, m). 4.78 (2H, s). 
4.24-3.88 (7H. m), 2.90-2.53 (2H. m). 

Example 3(3) 

2-{5-[2-(2R-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy}acetic acid 



By using the compound prepared in Example 2(3), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.26 (CHCI3 : MeOH : AcOH=19 : 1 : 0.1); 
MS (APCI) : m/2 41 1 (M^-1), 353 ; 
m.p. 114.0 — 11 5.5°C : 

NMR (DMSO-d6) : 6 8.20-8.10 (1H. m). 7.64 (1H, d. J=8.6Hz). 7.50-7.35 (3H, m), 7.35-7.20 (2H, m). 7.00-6.85 (4H. 
m), 5.25 (1H, br.), 4.87 (2H, s). 3.96 (3H. m). 3.37-3.22 (2H, m), 2.98-2.65 (4H. m). 
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Example 3(4) 

2-{5-[2-(2S-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy}acetic acid 




h 



O^COOH 



By using the compound prepared in Example 2(4), the present invention compound having the fbltowtng physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.26 (CHCI3 : MeOH : AcOH=19 : 1 : 0.1); 
MS (APCI) : nVz 41 1 (M+-1), 353 ; 
m.p. 114.0— 11 S.S^'C : 

NMR {DMSO-d6) : 6 8.20-8.1 0 (1 H, m). 7.64 (1 H. d. J=8.6Hz), 7.50-7.35 (3H. m), 7.35-7.20 (2H. m). 7.00-6.85 (4H, 
m). 5.25 (1H. br). 4.87 (2H. s). 3.96 (3H. m). 3.37-3.22 (2H. m), 2.98-2.65 {4H, m). 

Example 3f5^ 

2-[5-(2RS-hydroxy-3-phenoxypropylthio)methyl-1-naphthyloxy]acetic acid 




O^COOH 



By using the compound prepared in Example 2(5), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.21 (MeOH : CHCl3=3 : 7); 
MS (El) : m/z 398 (M"") ; 
m.p. 105-1 07°C ; 

NMR (DMSO-de+CDCy : 6 8.32 (1 H. d, J = 8Hz), 7.75 (1 H. d. J = 8Hz), 7.58-7.1 4 (5H. m). 7.00-6.70 (4H. m). 4.78 
(2H. s. CH2COO). 4.60-3.80 (7H. m), 2.87-2.60 (2H. m). 
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Example 3(6) 



2-[5-(2RS-hydroxy-3-phenoxypropylsulfinyl)methyl-1-naphthytoxy]acetic acid 



O 



OH 




OPh 



O 



COOH 



By using the compound prepared in Example 2(6). the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.16 (MeOH : CHCI3 = 3:7); 
MS (El) : m/z 414 (M-^). 396 (M^-HgO) ; 

NMR (CD3OD+CDCI3) : 68.45 (1H. d. J =8Hz). 7.73 (1H. d. J = 8Hz). 7.62-7.38 (3H, m), 7.34-7.19 (2H. m), 7.00- 
6.82 (4H, m), 5,05-4.40 (5H, m), 4.08-3.96 (2H. m). 3.44-3.05 (2H, m). 

Ex a m p l e 3 (7 ) 

2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)methyl-1-naphthyloxyJacetic acid 



By using the compound prepared in Example 2(7), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.17 (MeOH : CH2Cl2=1 : 5); 
MS (El) : m/z 430 (M+) ; 
m.p. 186-190°C : 

NMR (CD3OD+CDCI3) : 5 8.48 (1H, d, J=8Hz). 7.82 (1H, d. J=8Hz). 7.70 (1H, d. J=7Hz). 7.63-7.40 (2H, m), 7.40- 
7.22 (2H, m). 7.10-6.77 {4H. m), 5.02 (1H. d, J=15Hz), 4.92 (1H, d, J=15Hz), 4.81 (2H, s), 4.75-4.54 (1 H. m). 4.20- 
3.70 (2H, m). 3.40-3.33 (1H, m), 3.33-3.15 (1H, m). 
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Example 3(8) 



2-{5-[3-(2RS-hydroxy-2-phenylethylthio)propyl]- 1 -naphthyloxy)acetic acid 



OH 




Ph 



By using the compound prepared in Example 2(8), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.13 (MeOH : CH2Cl2=1 : 5); 
MS (El) ; m/z 396 (M*), 290, 276 ; 

NMR (DMSO-d6) : 8 14.00-12.40 (1H, br). 8.12 (1H, d, J:=8H2), 7.65 (1H, d, J=8Hz), 7.50-7.16 (8H, m), 6.88 (1H, 
d, J=7Hz). 5.47 (1H, m), 4.87 (2H, s), 4.63 (1 H, m), 3.06 (2H. m). 2.75 (2H. m). 2.60-2.40 (2H, m),1.87 (2H, m). 

Example 3(9) 

2-[5-(2RS-hydroxy-3-phenoxypropylthio)-1 -naphthyloxyjacetic acid 



By using the compound prepared in Example 2(1 1), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.25 (MeOH : CH2Cl2=1 : 5); 
MS (El) : m/z 384 (M*') ; 

NMR (DMSO-d6) : 6 8.68 (1 H, d. J=4Hz), 8.43 (1 H, d. J=8Hz), 8.40 (1 H, d, J=8Hz), 7.81 (1 H. t. J=4Hz). 7.66 (1 H, 
d. J=4H2), 7.61-7.28 (3H, m). 7.01-6.90 (3H, m), 4.92-4.79 (1H, m), 4.87 (2H. s), 4.21-3.83 (4H, m). 
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Example 3(10^ 

2-[5-(2 RS-hydroxy-3-phenoxypropylsulf inyl)-1 -naphthyioxyjacetic acid 




O^COOH 



By using the compound prepared in Example 2(12), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : R, 0.29 (MeOH : CH2Cl2=1 : 5); 
MS (El) : m/z 401 (M++1) ; 

NMR (DMSO<l6) : 6 8.68 (1H. d. J=4Hz). 8.43 (1H, d, J=8H2). 8.40 (1H,d. J=8Hz), 7.81 (1H, t, J=4Hz). 7.66 (1H. 
d. J=4Hz). 7.61-7.28 (3H, m). 7.01-6.90 (3H. m), 4.92-4.79 (1H, m), 4.87 (2K S), 4.21-3.83 (4H, m). 

Example 3(11) 

2-[5-(2RS-hydroxy-3-phenoxypropy1sulfonyl)-1 -naphthyioxyjacetic acid 



O 




O^COOH 



By using the compound prepared in Example 2(13). the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.22 (MeOH : CH2Cl2=1 : 5); 
MS (EI):m/z416(M+): 

NMR (DMS0-d6) : 6 8.68 (1H, d, J=:4Hz). 8.43 (1H. d. J=8Hz), 8.40 (1H, d. J=8Hz). 7.81 (1H. t. J=4Hz). 7.66 (1H, 
d, J=4Hz), 7.61-7.28 (3H, m), 7.01-6.90 (3H, m). 4.92-4.79 (1H, m). 4.87 (2H. s). 4.21-3.83 (4H, m). 
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Example 4 



2-[5-(3-styrylsulfonylpropyl)-1-naphthyloxy]acetic acid methyl ester 




Ph 




COsMe 



To a solution of the compound prepared in Example 2(10) (96 mg) in methylene chloride (10 ml), triethylamine 
(0.091 ml) and mesylchloride (37.3 ml) were added at 0°C. The mixture was heated to room temperature and stirred for 
30 minutes. Water was added to the reaction mixture. The mixture was extracted with ethyl acetate. The organic layer 
was washed with water and a saturated aqueous solution of sodium chloride, dried over with anhydrous sodium sulfate 
and concentrated. The residue was purified on silica gel column chromatography (hexane : AcOEt=2 : 1) to give the 
present invention compound (94 mg) having the following physical data.. 

TLC : Rf 0.18 (hexane : AcOEt=2 : 1); 
MS (El) : nn/2 424 (M+). 

Example 4(1) 

2-[5-(3-styrylsulfinylpropyl)-1-naphthyloxy]acetic acid methyl ester 



By using the compound prepared in Example 2(9), the present invention compound having the following physical 
data was obtained by the same procedure as Example 4. 

TLC : Rf 0.50 (benzene : AcOEt=1 : 2); 
MS (El) : m/z 408 (M+). 



O 



11 




Ph 



COgMe 
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Example 5 



2-[5-(3-styrylsulfinylpropyl)-1 -naphthyloxy]acetic acid 



O 



II 




Ph 



O^COOH 



By using the compound prepared in Example 4(1). the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.23 (MeOH : CH2Cl2=l : 5): 

MS (El) : m/z 394 (M*), 378, 320, 242, 183 ; 

NMR (CDCI3-CD3OD) : 6 8.38 (0.1 3H, dd, J=8, 2H2), 8.30 (0.87H, d, J=8Hz). 7.64-7.20 (10H, m). 6.82-6.67 
(1.87H. m). 6.61 (0.13H. d. J=8Hz). 4.77 (1.74H. s). 4.75 (0.26H. s). 3.30-3.03 (4H. m). 2.40-2.15 (2H. m). 

Example 5(1) 

2-[5-(3-styrylsulfbnyIpropyl)-1 -naphthyloxyjacetic acid 



By using the compound prepared in Example 4, the present invention compound having the following physical data 
was obtained by the same procedure as Example 5. 

TLC : Rf 0.26 (MeOH : CH2Cl2=1 : 5); 

MS (El) : m/z 410 (M"^), 378. 352, 276, 253. 242, 215 ; 

NMR (CDCI3) : S 8.26 {1H, d, J=8Hz), 7.57 (1H. d, J=9Hz). 7.50-7.13 (9H. m). 7.13-6.40 (1H. br). 6.79 (1H, d, 
J=15Hz), 6.65 (1 H, d. J=7Hz). 4.75 (2H, s), 3.19 (2H, t, J=8Hz), 2.90 (2H, t, J=8Hz), 2.22 (2H, m). 




96 



EP 0 845 451 A1 



Example 6 



1 -[2-(5-hydroxy- 1 -naphthyl)ethylthio]-3-(4-chlorophenoxy)-2RS-propanol 




OH 



By using 4-chlorophenol instead of phenol in Reference Example 2, the present invention compound having the fol- 
lowing physical data was obtained by the same procedure as Reference Example 2 -> Reference Example 3 Refer- 
ence Example 4 Reference Example 5 -> Reference Example 24 Example 1 . 

TLC : Rf 0.34 (hexane : AcOEt=2 : 1); 
MS (APCI) : m/z 389. 387 (1 : 3, M-H+): 

NMR (CDCI3) : 6 8.12 (1H, d, J=7.4H2), 7.58 (1H. d, J=8.4H2), 7.38 (3H, m), 7.22 (2H. d. J=6.8H2). 6.82 (2H, d. 
J=6.8Hz). 6.82 {1H. m), 5.32 (1H. s). 4.07 (1H. m). 3.96 (2H. m). 3.35 (2H, m). 2.96 (2H, m). 2.86 (1H. dd. J=14, 
5Hz). 2.74 (1H, dd. J=14. 6.8Hz). 2.66 (1H. d. J=3.4Hz). 

Example 6(1) 

1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-(4-methytphenoxy)-2RS-propanol 



By using 4-methylphenol instead of phenol in Reference Example 2. the present invention compound having the 
following physical data was obtained by the same procedure as Example 6. 

TLC : Rf 0.35 (hexane : AcOEt=2 : 1); 

NMR (CDCI3) : S 8.11 (1H, d, J=8.4Hz), 7.58 (1H, d. J=8.6Hz), 7.37 (3H. m), 7.07 (2H. d. J=8Hz), 6.82 (1H. d, 
J:::7.4Hz). 6.80 (2H, d. J=:8Hz). 5.39 (1H, s). 4.08 (1H. m). 4.00 (2H. m). 3.35 (2H. m). 2.95 (2H. m), 2.91 (IH. dd, 
J=13.6. 5.2Hz). 2.46 (IH. dd. J=13.6. 6.8Hz), 2.70 (IH. d, J=4Hz), 2.29 (3H. s). 




OH 
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Example 6(2) 



1 -[2-(5-hydroxy- 1 -naphthyl)ethy(thio]-3-(4-methoxyphenoxy)-2 RS-propanol 




OMe 



OH 



By using 4-metyhoxyphenol instead of phenol in Reference Example 2, the present invention compound having the 
following physical data was obtained by the same procedure as Example 6. 

TLC : Rf 0.55 (hexane : AcOEt=2 : 1). 

Example e(3) 

1 -[2-(5-hydroxy- 1 -naphthyI)ethylthio]-3-diphenylmethoxy-2RS-propanol 



By using diphenylmethanol instead of phenol in Reference Example 2, the present invention compound having the 
following physical data was obtained by the same procedure as Example 6. 

TLC : Rf 0.29 (hexane : AcOEt=2 : 1); 

NMR(CDCl3) : 5 8.11 (1H. m). 7.57 (1H.d, J=8.6Hz), 7.34 (13H. m). 6.81 (1H. d. J=7.4Hz), 5.43 (1H. s), 5.38 (1H. 
s). 3.96 (1H. m). 3.52 (2H. d. J=5.6H2). 3.31 (2H. m). 2.91 (2H. m). 2.80 (1H, dd. J=5.3, 13.6Hz), 2.69 (1H. dd. 
J=7.2, 13.6Hz), 2.67 (1H. d. J=4.3Hz). 




OH 
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Example 6(4) 

1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-[1 -pheny1-1 -(4-chlorophenyl)methoxy]-2RS-propanol 




OH 



By using 1-phenyl-1-(4-chlorophenyl)methanol instead of phenol in Reference Exannple 2. the present invention 
compound having the following physical data was obtained by the same procedure as Example 6. 

TLC : Rf 0.35 (hexane : AcOEt=2 : 1); 

NMR (CDCI3) : 6 8.12 (1H. d. J=9.1Hz), 7.57 (1H, d, J=8.4Hz), 7.33 (12H. m), 6.82 (1H, d, J=7.5Hz), 5.40 (1H. m), 
5.35 (1H. s), 3.94 (1H, m). 3.50 (2H. d. J=4.8H2), 3.32 (2H. m). 2.91 (2H. m), 2.73 (3H, m). 

Example 6(5) 

1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenylthio-2RS-propanol 



By using thiophenol instead of phenol in Reference Example 2. the present invention compound having the follow- 
ing physical data was obtained by the same procedure as Example 6. 

TLC : Rf 0-41 {hexane : AcOEt=2 : 1). 




OH 
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Example 6(6) 



1-(5-hydroxy-1-naphthyl)methylthio-3-diphenyJmethoxy-2RS-propanol 



OH 



Ph 




Ph 



OH 



By using diphenylmethanol instead of phenol in Reference Example 2, the present invention compound having the 
following physical data was obtained by the same procedure as Reference Example 2 -> Reference Example 3 -> Ref- 
erence Example 4 Reference Example 5 Reference Example 24(3) ~> Example 1 . 

TLC : Rf 0.17 (acetone : benzene=1 : 19); 

NMR (CDCy : 6 8.15 (1H, dd. J=3.0. 6.6Hz). 7.69 (1H, d, J=8.6H2). 7.32 (13H. m). 6.82 (1H. d. J=7.3Hz), 5.50 
(1H, s), 5.35 (1H, s), 4.17 (2H, s). 3.94 (1H. m), 3.48 (1H. d. J=5.2Hz). 2.55-2.77 (3H. m). 

Ex ample Q( 7 ) 

1 -(5-hydroxy-1 -naphthyl)methylthio-3-[1 -phenyl-1 -(4-chlorophenyl)methoxy]-2RS-propanol 



By using 1 -phenyl- 1-(4-chlorophenyl)methanol instead of phenol in Reference Example 2, the present invention 
compound having the following physical data was obtained by the same procedure as Example 6(6). 

TLC : Rf 0.28 (hexane : AcOEt=2 : 1); 

NMR (CDCI3) : 6 8.16 (1H. dd. J=3.3. 6.3Hz). 7.69 (1H, d, J=9.5Hz), 7.29 (12H. m), 6.83 {1H. d. J=7.4Hz). 5.41 
(1H, s), 5.30 (1H. s). 4.17 (2H, s). 3.91 (1H. m), 3.45 (2H, d, J=5.2Hz). 2.71 (1H. dd. J=5.2. 13.8Hz). 2.63 (1H. dd, 
J=2.3, 7.2Hz), 2.57 (1H, d. J=4.1 Hz). 




OH 
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Reference Example 30 



5 




^0 OMOM 



15 

To the suspension of sodium hydride (42 mg) in DMF (i ml), the solution of the compound prepared in Reference 
Example 15 (232 mg) in DMF (2 ml) was added at room temperature. To the mixture, THF (1 ml) and hexamethylphos- 
phoramide (0.2 ml) were added at room temperature. The mixture was stirred for 30 minutes at room temperature and 
for 30 minutes at 40°C. To the mixture, the solution of the conrtpound prepared in Reference Example 5 (406 mg) in DMF 
20 (2 ml) was added at room temperature. The mixture was stirred for 6 hours at 50°C. The reaction mixture was added to 
the aqueous solution of ammonium chloride, extracted with diethylether. The organic layer was washed with water and 
a saturated aqueous solution of sodium chloride, dried over with anhydrous sodium sulfate and concentrated. The res- 
idue was purified on silica gel column chromatography (hexane : AcOEt=87 : 13) to give the title compound (54.8 mg) 
having the following physical data. 

25 

TLC : Rf 0.37 (hexane : AcOEt=3 : 1); 

NMR (CDCI3) : 6 8.1 8 (1 H, m), 7.68 (1 H, d, J=8Hz), 7.45-7.20 (5H, m), 7.09 (1 H. d, J=8Hz),7.01 -6.83 (3H, m), 5.39 
(2H, s), 4.88-4.72 (1H, m), 4.25-3.26 (14H, m). 1.90-1.40 (6H, m). 

30 Reference Example 31 




OMOM 



40 



To the solution of the compound prepared in Reference Example 15 (5.0 g) in pyridine (15 ml), tosylchloride (6.28 
45 g) was added at -20°C. The mixture was stirred for 2 hours at room temperature. The water (2 ml) was added dropwise 
to the mixture to decompose superfluous tosylchforide. To the mixture, 2N aqueous solution of hydrochloric acid (80 ml) 
was added. The mixture was extracted with ethyl acetate. The organic layer was washed with water and a saturated 
aqueous solution of sodium chloride, dried over with anhydrous sodium sulfate and concentrated to obtain crude tosyl 
compound. The tosyl compound was dissolved in acetone (25 ml). To the solution, sodium azide (2.8 g) and tetrabuty- 
50 lammonium bromide (400 mg) were added. The solution was ref luxed over night. To the solution, sodium azide (2.8 g) 
was added. The solution was ref luxed for 4 hours and cooled. The solvent was distilled off. The residue was diluted with 
ethyl acetate, washed with water and a saturated aqueous solution of sodium chloride, dried over with anhydrous 
sodium sulfate and concentrated to give the title compound (5.38 g) having the following physical data. TLC : Rf 0.52 
(hexane : AcOEt=7 :3). 

55 
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NH2 



OMOM 



To the solution of the compound prepared in Reference Example 31 (1 .56 g) in ethyl acetate (20 ml), 5% Pd-C (50 
mg) was added. The mixture was stirred under an atmosphere of H2 gas for 5 hours at room temperature. The solution 
was filtrated by Celite (Registered trade mark). The filtrate was concentrated and purified on silica gel column chroma- 
tography (MeOH : CHCl3=3 : 97-->MeOH : CHCI3 : propylamine^lO : 90 : 1) to give the title compound (1 . 02 g) having 
the following physical data. 

TLC : Rf 0.17 (MeOH : CHCIs^l : 3): 

NMR (CDCI3) : 6 8.20 (1 H. m). 7.69 (1 H. d. J:=8Hz). 7.48-7.27 (3H. m). 7.1 1 (1 H. d, J=8Hz). 5.40 (2H, s), 3.53 (3H, 
S). 3.27-3.04 (4H. m). 1.35 (2H. brs. NHg). 

Reference E xample 33 



The solution of the compound prepared in Reference Example 32 (300 mg) and (±)-1,2-epoxy-3-phenoxypropane 
(195 mg) in iso-propanol (3 ml) was stirred for 2 days at room temperature. The reaction mixture was concentrated. The 
residue was purified on silica gel column chromatography (MeOH : CHCl3=3 : 97 -> 1 : 9) to give the title compound 
(270 mg) having the following physical data. 

TLC : Rf 0.26 (MeOH : CHCl3=1 : 9): 

NMR (CDCy : 5 8.22 (1 H. m), 7.71 (1 H, d, J=8Hz), 7.47-7.21 (5H, m), 7.1 1 (1 H. d. J=8Hz). 6.99-6.84 (3H. m). 5.40 
(2H, s), 4.15-3.92 {3H. m). 3.55 (3H, s), 3.20 (2H, t, J=8Hz), 3.13-2.76 (4H, m), 2.53 (2H, brs, OH & NH). 




OMOM 
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Example 7 

1 -[2-(5-hydroxy-1 -naphthyl)ethoxy]-3-phenoxy-2RS-propanol 




By using the compound prepared in Reference Example 30, the present invention compound having the following 
physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.18 (hexane : AcOEt=2 : 1); 

NMR (CDCI3) : 6 8.11 (1H, m), 7.63 (1H, d. J=8Hz). 7.46-7.21 (5H. m), 7.02-6.77 (4H, m), 5.49 {1H. s). 4.14 (1H, 
m), 3.96 (2H, d. J=5Hz), 3.85 (2H, t. J=7Hz), 3.63 (2H, m). 3.35 (2H. t, J=7Hz). 2.48 (1H, d. J=4Hz) . 

Example 7(1) 

1 -[2-(5-hydroxy-1 -naphthyl)ethylamino]-3-phenoxy-2RS-propanol 




OH 



By using the compound prepared in Reference Example 33, the present invention compound having the following 
physical data was obtained by the same procedure as Example 1 . 

TLC : Rf 0.10 (MeOH : CHCl3=1 : 9); 

NMR (CDCI3+DMSO = 1 : 4) : 6 8.15 (1 H. m). 7.54 (1 H, d. J=8Hz). 7.40-7.20 (5H, m). 7.00-6.84 (4H, m). 4.16-3.90 
{3H. m). 3.80-2.50 (3H. br). 3.29 (2H. t, J=7H2). 3.14-2.75 (4H. m). 

Reference Example 34 




N' 

I OH 
COCR 



^OPh 



OH 
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The mixture of the compound prepared in Example 7(1) (150 mg), trrfluoroacetic acid ethyl ester (1 ml), triethyl- 
amine (0.5 ml) and ethanol (3 ml) was stirred for 5 hours at room temperature. The reaction mixture was concentrated 
and purified on silica gel column chromatography (hexane : AcOEt=5 : 2) to give the title compound (155 mg) having 
the following physical data. 

TLC : Rf 0.53 (hexane : AcOEt=1 : 1); 

NMR (CDCI3) : rotational isomer. 6 8.21 -8. 1 0 (1 H, m), 7.38 and 7.53 (combined 1 H, each d, J=8Hz), 7.48-7.20 (5H. 
m). 7.04-6.89 (4H, m), 5.53 (1H, brs), 4.40-3.27 (9H, m), 3.10 and 2.40 (combined 1H. each m). 

Exampte 8 

2-{5-[2-(2RS-hydroxy-3-(4-chlorophenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester 




By using the compound prepared in Example 6. the present invention compound having the following physical data 
was obtained by the same procedure as Example 2. 

TLC : Rf 0.27 (acetone : ben2ene=1 : 19); 

NMR (CDCI3) : 8 8.30 (1H, d, J=7.4Hz). 7.62 (1H, d, J=8.6Hz), 7.41 (3H, m), 7.22 (2H. d. J=9Hz), 6.82 (2H. d, 
J=9Hz), 6.72 (1H, d. J=7.4Hz), 4.83 (2H, s), 4.06 (1H. m), 3.96 (2H, m), 3.04 (3H. s). 3.35 (2H, m). 2.95 (2H. m), 
2.84 (1H, dd, J=14, 5Hz), 2.73 (1H, dd, J=14. 7Hz). 2.65 (1H. d. J-4Hz). 

Example 8(1) 

2-{5-[2-(2RS-hydroxy-3-(4-methylphenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester 




O^COgMe 



By using the compound prepared in Example 6(1), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.37 (acetone : benzene=1 : 19); 

NMR (CDCI3) : 6 8.29 (1H. d. J=8Hz), 7.64 (1H. d, J=8.8Hz). 7.39 (3H. m), 7.07 (2H, d. J=8.8Hz), 6.80 (2H, d. 
J=8.8Hz), 6.72 (1H, d, J=8.8Hz), 4.82 (2H. s), 4.08 (1H, m), 3.98 (2H, m), 3.83 (3H. s). 3.45 {2H. t. J=8.6Hz), 2.94 
(2H. t. J=8.6Hz). 2.88 (2H. dd. J=14. 5.2Hz). 7.75 {2H. dd. J=14. 6.8Hz), 2.68 (1H. d, J=4Hz), 2.29 (3H. s). 
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Example 8(2) 



2-{5-(2-(2 RS-hydroxy-3-(4-methoxyphenoxy)propyIthio) ethyl]- 1-naphthyloxy}acetic acid methyl ester 




y 0-\ >-OMe 
OH 



O^COgMe 



By using the compound prepared in Example 6(2), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.41 (acetone : ben2ene=1 : 9); 

NMR (CDCI3) : 5 8.30 (1H, d. J=7.8H2). 7.63 (1H, d, J=8.6Hz). 7.41 (3H, m), 6.83 (4H. s). 6.72 (1H. d, J=a6Hz). 
4.82 (2H. s). 4.05 (1 H. m). 3.96 (2H. m). 3.83 (3H, s). 3.77 (3H. s), 3.34 {2H, t, J=6.6Hz). 2.93 (2H, t, J=6.6H2), 2.88 
(1H, dd, J=14, 5H2). 2.75 (1H, dd, J=14. 7.2Hz), 2.69 (1H. d. J=4H2). 

Example 8(3) 

2-{5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester 



By using the compound prepared in Example 6(3), the present invention compourxJ having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.33 (acetone : benzene:=1 : 19): 

NMR (CDCI3) : 6 8.29 (IH, m), 7.62 (1H. d, J=8.6H2), 7.33 (13H, m), 6.72 (1 H. d, J=7.7Hz), 5.39 (1 H. s). 4.82 (2H, 
s). 3.95 (1H. m). 3.83 (3H, s). 3.53 (2H. d. J=5.7H2). 2.90 (2H, m), 2.79 (1H, dd, J=5.3, I3.6H2). 2.69 (1H. dd, 
J=7.2, 13.6Hz). 2.63 (1H, d. J=:2.8Hz). 




O^COaMe 
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Example 8(4) 

2-{5-[2-(2RS-hydroxy-3-(1-phenyl-1-(4-ch!orophenyl)methoxy)propylthio)ethyl]-^ acid methyl ester 




By using the compound prepared in Example 6(4), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.26 (acetone : benzene=1 : 19); 

NMR (CDCI3) : S8.29 (1H. d, J=8.1 Hz). 7.62 (1K d, J=8.5Hz), 7.33 (12H. m), 6.72 (1H. d, J=7.6Hz), 5.35 (1H, s). 
4.82 (2H, s). 3.93 (1H, m), 3.83 (3H. s). 3.50 (1H. d, J=4.8Hz). 3.32 (2H. m). 2.90 (2H. m). 2.76 (2H, m), 2.60 (1 H, 
d. J=4.3Hz). 

Ex^mplfi 9(5) 

2-{5-[2-(2RS-hydroxy-3-phenylthiopropyIthlo)ethyl]-1-naphthyloxy}acetic acid methyl ester 




By using the compound prepared in Example 6(5), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.33 (acetone : benzene=1 : 19). 
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Example 8(6) 



2-[5-(2RS-hydroxy-3<Jiphenylmethoxypropylthio)methyl-1-naphthyloxy]acetic acid methyl ester 



OH 



Ph 




Ph 



O^COgMe 



By using the compound prepared in Example 6(6), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.33 (acetone : ben2ene=1 : 19); 

NMR (CDCI3) : 6 8.33 (1H, m), 7.75 (1H. d, J=8.6Hz). 7.33 (13H, m), 6.74 (1H, d. J=7.7Hz). 5.35 (1H. s). 4.82 (2H, 
S). 4.18 (2H, s). 3.94 (1 H. m). 3.83 (3H, s). 3.48 (2H. d, J=5.2Hz), 2.71 (1 H, dd. J=5.3. 13.9Hz), 2.59 (1 H, dd, J=7.2, 
13.9Hz). 2.58 (1H. d, J=4.1H2). 



2-{5-[2RS-hydroxy-3-(1 -phenyl-1 -(4-chIorophenyl)methoxy)propylthio]methyl-1 -naphthyloxy}acetic add methyl ester 



By using the compound prepared in Example 6(7), the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.29 (acetone : benzene=1 : 19); 

NMR (CDCIa) : 6 8.33 (1H, m), 7.74 (1H. d, J=8.8Hz), 7.33 (12H. m), 6.74 (1H, d, J=7.7Hz), 5.30 (1H. s). 4.82 (2H. 
s). 4.17 (2H, s), 3.91 (1H, m), 3.83 (3H. s), 3.44 (2H, d, J=5.2Hz). 2.70 (1H. dd, J=5.3, 13.9Hz). 2.62 (1H, dd. J=2.0, 
7.2Hz), 2.54 (1H. d. J=3.8Hz). 



Ex a m p l e 9 (7) 



OH 




O^COsMe 
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Example 8(8) 

2-{5-[2"(2RS-hydroxy-3-phenoxypropoxy)ethyl]-1-naphthyloxy}acetic acid methyl ester 

OH 




O^COgMe 



By using the compound prepared in Example 7, the present invention compound having the following physical data 
was obtained by the same procedure as Example 2. 

TLC : Rf 0.37 (AcOEt : CH2Cl2=1 : 9); 

NMR (CDCI3) : 6 8.29 (1H. m). 7.69 (1H. d. J=8Hz). 7.47-7.20 (5H, m), 7.01-6.82 (3H. m), 6.71 {1H, d, J=8Hz). 4.82 
(2H. s). 4.12 (1H, m), 3.95 (2H, d, J=5.5Hz). 3.96-3.77 (5H, m). 3.62 (2H. m), 3.35 (2H. t. J=7Hz), 2.44 (1H. d. 
J=3Hz). 

Example 9 

2-{5-[2-(2RS-hydroxy-3-(4-chlorophenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid 




By using the compound prepared in Example 8, the present invention compound having the following physical data 
was obtained by the same procedure as Example 3. 

TLC : Rf 0.61 (MeOH : CHCI3 : AcOH=1 : 18 : 1); 
MS (APCI) : m/z 445, 447 (3:1), (M-H)+; 

NMR (DMS0-d6) : 6 13.08 (1H. brs). 8.15 (1H. t. J=4.4Hz). 7.63 (1H. d. J=8.8Hz), 7.43 (3H, m), 7.31 (2H, d. 
J=8.8Hz), 6.95 (2H. d. J=8.8Hz), 6.89 (1 H, d, J=8.8Hz), 5.29 (1 H, m). 4.87 (2H, s). 3.95 (3H, m), 3.30 (2H, m), 2.90 
(2H. t. J=7Hz), 2.80 (1H, dd, J=14, 4H2), 2.70 (1H. dd. J=14. 6H2). 
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Example 9(1) 

2-{5-[2-(2RS-hydroxy-3-(4-methylphenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid 




By using the compound prepared in Exanrple 8(1), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.60 (MeOH : CHCI3 : AcOH=1 : 18 : 1); 
MS (APCI) : m/z 425 (M-H)+; 

NMR (DMSO-d6) : 6 13.07 (1H. brs). 8.14 (1H, t, J=4.2Hz), 7.63 (1H, d, J«8.6Hz). 7.43 (3H, m). 7.07 (2H. d, 
J=8.2Hz). 6.89 (1H, d, J=8.6Hz), 6.72 (2H, d, J=8.2Hz), 5.23 (1H, d, J=5Hz), 4.87 (2H. s). 3.95 (3H, m). 3.30 (2H, 
m), 2.90 (2H, t, J=8Hz), 2.82 (1H, dd. J=14, 6Hz), 2.70 (1H, dd, J=14, 6Hz), 2.22 (3H. s). 

Example 9(2) 

2-{5-[2-(2RS-hydroxy-3-(4-methyoxyphenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid 




O^COsH 



By using the compound prepared in Example 8(2), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.56 (MeOH : CHCI3 : AcOH=1 : 18 : 1); 
MS (APCI) : m/z 441 (M-H)+: 

NMR (DMSOnde) : 6 13.07 (1H, brs), 8.14 (1H. t, J=6Hz), 7.63 (1H, d. J=8.4Hz), 7.43 (3H, m), 6.89 (1H, d, J=6Hz), 
6.85 (4H, s), 5.22 (1H. d. J=4.4Hz).4.88 (2H. s). 3.90 (3H. m), 3.69 (3H. s), 3.25 (2H. m), 2.88 (2H, t. J=9Hz), 2.82 
(1 H. dd. J=13. 4Hz), 2.68 (1 H, dd, J=13, 6Hz). 
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Example 9(3) 

2-{5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]-1-naphthyloxy)acetic acid 




O^COaH 



By using the compound prepared in Example 8(3), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 



TLC : Rf 0.60 (MeOH : CHCI3 : AcOH=10 : 100 :1); 
MS (FAB) : nrVz 503 (M+1)+, 229. 207; 

NMR (CDCI3) : 8 8.25 (1H, d. J=8.0Hz). 7.63 (IH, d. J=8.4Hz). 7.33 (13H. m). 6.74 (1H, d. J=7.7H2), 5.38 (1H. s). 
4.84 (2H, s). 3.94 (IH. m). 3.51 (2H. d. J=4.8H2), 3.31 (2H. m). 2.89 (2H. m). 2.78 (IH, dd. J=5-6. I3.8H2). 2.66 
(IH, dd. J=7.2. 13.8Hz). 



Example 9f4^ 



2-{5-[2-(2 RS-hydroxy-3-pheny lthiopropylthio)ethyl]-1 -naphthyloxy}acetic acid 




By using the compound prepared in Example 8(5), the present invention compound having the following physical 
data was obtained by the same procedure as'Example 3. 

TLC : Rf 0.56 (MeOH : CHCI3 : AcOH=1 : 18 : 1); 
MS (APCI) : m/z 427 (M-H)+: 

NMR (DMSO-d6) : 6 1 3.09 (1 H, brs), 8. 1 4 (1 H, dd, J=7. 3.2Hz). 7.62 (1 H, d. J=8.6Hz). 7.50-7.22 (7H, m), 7.22-7.1 0 
(IH, m), 6.89 (IH. d, J=7.2Hz), 5.31 (IH, d. J=4.8Hz). 4.87 (2H, s). 3.78 (1H. m), 3.25 (2H. t. J=8Hz), 3.16 (IH. dd, 
J=13, 5Hz), 3.03 (IH, dd, J=13. 6Hz), 2.85 (2H, t. J=8Hz), 2.80 (IH, dd. J=13, 5Hz). 2.69 (IH, dd, J=13, 6Hz). 
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Example 9(5) 



2-[5-(2RS-hyclroxy-3-drphenylmethoxypropylthio)methyl-1-naphthyloxy]acetic acid 



OH 



Ph 




Ph 



O^COgH 



By using the compound prepared in Example 8(6). the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.55 (MeOH : CHCI3 : AcOH=10 : 100 :1); 
MS (FAB) : m/z 489 (M+1)+. 338; 

NMR (CDCI3) : 6 8.30 (1H, m), 7.77 (1H, d, J=8.5Hz). 7.35 (13H. m). 6.76 (1 H, d. J=7.9Hz). 5.34 (1H, s). 4.85 (2H, 
s), 4.16 (2H, s), 3.94 (1H, m), 3.47 (2H. d. J=5.1 Hz). 2.71 (1H, dd. J=5.2. 13.8Hz), 2.59 (1H. dd. J=7.2, 13.8Hz). 

Example 9f6) 

2-{5-[2-(2RS-hydroxy-3-phenoxypropoxy)ethyl]-1 -naphthyloxy}acetic acid 



By using the compound prepared in Example 8(8), the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.17 (MeOH : CHCl3=1 : 3); 

NMR {DMSO-d6) : 6 13.00 (1H, brs), 8.13 (1H, dd, J=8. 2Hz). 7.66 (1H, d. J=9Hz). 7.50-7.20 (5H, m), 6.98-6.82 
(4H, m), 5.07 (1H, m), 4.87 (2H, s), 4.00-3.10 (9H, m). 




O^'V^OPh 
OH 



Ox^COsH 
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Example 10 

1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]naphthalene 



5 




IS 



By using bromoacetonitrile instead of bromoacetic acid methyl ester in Example 2 and the compound prepared in 
Example 1 , the present invention compound having the following physical data was obtained by the same procedure as 
20 Example 2. 

TLC : Rf 0.33 (benzene : AcOEt=17 : 3); 

NMR (CDCI3) : 6 8.17 (1H. m). 7.73 (1H. d, J=8Hz). 7.52-7.23 (5 H. m), 7.05-6.85 (4H, m). 4.95 (2H, s. -OCH2). 
4.20-3.96 (3H. m). 3.38 (2H. t. J=7Hz), 3.03-2.60 (5H. m). 

25 

Example 10(1) 

1-cyanomethoxy-5-{2-[2RS-hydroxy-3-(4-chlorophenoxy)propylthio]ethyl}naphthalene 




40 



By using the compound prepared in Example 6. the present invention compound having the following physical data 
was obtained by the same procedure as Example 10. 

45 

TLC : Rf 0.45 (acetone : benzene=:1 : 9); 

MS (El) : m/z 427, 429 (3:1) (M)+, 387. 389 (3:1) (M-40)+; 

NMR (CDCI3) : 6 8.14 (1H. d, J=7.6Hz). 7.72 (1H. d. J=8.6Hz). 7.43 (3H. m). 7.24 (2H, d. J=9.2Hz), 6.93 (1H. d. 
J=7.6Hz). 6.82 (2H. d. J=9.2Hz). 4.97 (2H. s), 4.06 (1H. m). 3.97 (2H, m), 3.36 (2H, t. J=7Hz), 2.95 (2H. t. J=7Hz), 
so 2.89 (1H, dd. J=13, 5.2Hz), 2.75 (1H. dd, J=13. 7Hz), 2.66 (1H, d. J=4.2Hz). 



55 
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Example 10(2 ) 



1-cyanomethoxy-6-{2-[2RS-hydroxy-3-(4-methylphenoxy)propylthio]ethyl}naphthalene 




By using the compound prepared in Example 6(1), the present invention compound having the following physical 
data was obtained by the same procedure as Example 10. 

TLC : Rf 0.45 (acetone : benzene=1 : 9); 
MS (El) : m/z 407 (M)+, 367 (M-40)+; 

NMR (DMSO<J6) : 6 8.14 (1H. t. J=7.6Hz), 7.73 (1H, d, J=8.8Hz). 7.43 (3H. m). 7.08 (2H. d. J=8.8Hz), 6.94 (1H, d, 
J=7.6Hz). 6.80 (2H, d. J=8.2Hz). 4.96 (2H. s), 4.08 (1 H, m). 3.97 (2H. m), 3.37 (2H, t. J=7Hz). 2.95 (2H. t, J=7Hz). 
2.90 (1H. dd, J=14, 5.2H2). 2.75 (1H. dd, J=:14, 6.8Hz). 2.68 (1H. d, J=4.2Hz), 2.29 (3H, s). 

Example 10(3) 

1-cyanomethoxy-5-{2-[2RS-hydroxy-3-(4-methoxyphenoxy)propylthio]ethyl}naphthalene 



By using the compound prepared in Example 6(2), the present invention compound having the following physical 
data was obtained by the same procedure as Example 10. 

TLC : Rf 0.38 (acetone : benzene=1 : 9); 
MS (El) : m/z 423 (M)+; 

NMR (DMSO-d6) : S 8.16 (1H, t, J=7.5Hz), 7.73 (1H. d. J=8.6Hz), 7.46 (3H, m). 6.94 (1H, d, J=7Hz), 6.83 (4H. s), 
4.97 (2H, s), 4.06 (1H, m), 3.97 (2H. m). 3.77 (3H. s). 3.37 (2H, I J=7.4Hz). 2.95 (2H. t. J=7.4Hz). 2.89 (1H. dd, 
J=14, 6.4Hz). 2.76 (1H. dd, J=13, 6.8Hz). 2.68 (1H. d. J=4Hz). 




O 



CN 
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Example 10(4^ 

1-cyanomethoxy-5-[2-(2RS-hydroxy-3-drphenylmethoxypropyrthio)ethyl]naphthalene 




O^^CN 



By using the compound prepared in Example 6(3). the present invention compound having the following physical 
data was obtained by the same procedure as Example 10. 

TLC : Rf 0.32 (acetone : benzene=1 : 19); 
MS (FAB) : m/z 484 (M+1)+, 443, 391. 168; 

NMR (CDCI3) : 6 8.13 (IH. d. J=9.2Hz). 7.72 (1H. d. J=8.7Hz), 7.34 (13H, m). 6.93 (1H. d. J=7.7Hz). 5.39 (1H. s), 
4.95 (IH. s). 3.95 (IH. m), 3.52 (IN. d. J=5.7Hz). 3.33 (2H. dd. J=7.3, 9.7Hz). 2.90 (2H, m), 2.83 (IH, dd, J=5.3, 
13.7Hz), 2.68 (IH, dd, J=7.2, 13.7Hz), 2.63 (IH, d, J=4.2Hz). 

Ex amplQ 10 ( $) 

1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenylthiopropylthio)ethyl]naphthalene 




By using the compound prepared in Example 6(5), the present invention compound having the following physical 
data was obtained by the same procedure as Example 10. 

TLC : Rf 0.33 (acetone : benzene=1 : 19); 
MS (El) : m/z 409 (M)+: 

NMR (CDCI3) : 5 8.13 (IH. d. J=7.8Hz). 7.70 (IH. d, J=88Hz). 7.47 (IH, d. J=7.2Hz), 7.42-7.34 (4H, m). 7.34-7.10 
(3H. m), 4.97 (2H, s), 3.82 (IH. m), 3.33 (2H, t, J=^7Hz). 3.15 (1 H. dd. J=13.8. 5.2Hz). 3.03 (IH, dd. J=13.8. 6.6Hz). 
2.89 (2H. t. J=7Hz). 2.84 (IH, dd, J=13.8, 4.6Hz), 2.68 (IH, dd, J=13.8, 7.4Hz). 
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Example 10(6^ 



1-cyanomethoxy-5-[(2RS-hydroxy-3-diphenylmethoxy)propylthiomethyl]naphthaIene 



OH 



Ph 




Ph 



O^CN 



By using the compound prepared in Example 6(6), the present invention compound having the following physical 
data was obtained by the same procedure as Example 10. 

TLC : Rf 0.30 (acetone : benzene=1 : 19): 
MS (FAB) : m/z 302 (M-C13H11)+, 196. 168; 

NMR (CDCI3) : 5 8.17 (1H. dd. J=2.9. 6.6H2), 7.85 (1H. d. J=8.7Hz). 7.36 (13H. m). 6.95 (1H. d, J=7.7Hz). 5.35 
(1H, s). 4.96 (2H. s). 4.18 (2H, s). 3.94 (IH, m), 3.49 (2H. d. J=5.3Hz). 2.71 (1H, dd. J=5.2. 13.7Hz), 2.59 (1H, dd. 
J=7.2. 13.7Hz). 2.56 (IH. d. J=7.3Hz). 

Examole 11 

2-{5-(2-(2RS-hydroxy-3-phenoxypropytamino)ethyl]-1-naphthyIoxy}acetic acid 



By using the compound prepared in Reference Example 34, the present invention compound having the following 
physical data was obtained by the same procedure as Example 2 Example 3. 

TLC : Rf 0.37 (MeOH : CHCI3 : AcOH=2 : 6 : 1); 
MS (FAB) ; m/z 396 ((M+H)+); 

NMR (DMSO-d6) : 6 8.18 (IH. d. J=8Hz), 7.40-7.20 (4H. m). 7.14-7.07 (4H. m), 6.72-6.60 (2H, m). 4.58 (2H, s), 
4.37-2.90 (12H. m). 




O^COgH 
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Example 12 

2-{5-[2-{2RS-hydroxy-3-(1 -pheny1-1 -(4-chlorophenyl)methoxy)propytthio}ethyl]-1 -naphthyloxy}ethanol 



10 




O CHfiH 



15 



By using 2-brorno ethanol instead of bromoacetic acid methyl ester in Example 2 and the compound prepared in 
Example 6(4), the present invention compound having the following physical data was obtained by the same procedure 
20 as Example 2. 

TLC : Rf 0.19 (hexane : AcOEt=2 : 1); 

MS (APCI) : m/z 523 (M+1)+. 305. 215. 201; 

NMR (DMSO-d6) : 8 8.20 (1 H. dd. J=2.1, 7.6Hz). 7.59 (1H. d. J=8.7Hz), 7.32 (12H, m), 6.84 (1H. d. J=7.8Hz). 5.34 
25 (1H, s), 4.27 (2H, m), 4.11 (2H. m). 3.92 (1H. m), 3.49 (2H. d. J=5.4Hz), 3.32 (2H. dd. J=7.1. 9.6Hz), 2.90 (2H, m), 

2.78 (1H. dd. J=5.3. 11.7Hz). 2.70 (1H. dd. J=2.3. 7.1 Hz). 2.61 (1H. d. J=2.5Hz), 2.08 (1H, m). 

Reference Example 35 

30 

0,^^X^N(cbz)Ph 

35 



To the solution of benzyloxycarbonylanillne (2.32 g) in anhydrous DMF (30 ml), sodium hydride (426 mg) was 
40 added under an atmosphere of argon gas at O^'C. The mixture was stirred for 30 minutes at room temperature. To the 
mixture, the compound prepared in Reference Example 1 (2.65 g) was added. The mixture was stirred for 1 hour at 
80**C. To the reaction mixture, water was added to decompose the superfluous sodium hydride. The mixture was 
extracted with ethyl acetate, washed with water and a saturated aqueous solution of sodium chloride, dried over with 
anhydrous magnesium sulfate and concentrated under the reduced pressure. The residue was purified on silica gel col- 
45 umn chromatography (hexane : AcOEt=6 : 1) to give the title compound (2.52 g) having the following physical data. TLC 
: Rf 0.36 (hexane : AcOEt=4 : 1). 

Reference Example 36 

50 




N(cb2)Ph 



55 



The solution of the compound prepared in Reference Example 35 (2.52 g) in aqueous 80% acetic acid solution (25 
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ml) was stirred for 10 hours at room temperature. The reaction mixture was concentrated under the reduced pressure. 
The residue was purified on silica gel column chromatography (CHCI3 : MeOH=30 : 1) to give the title compound (1 .69 
g) having the following physical data. 

TLC : Rf 0.09 (hexane : AcOEt=1 : 1). 
RQfgrgnqQ ExqmplQ 37 



To the solution of the compound prepared in Reference Example 36 (328 mg) in pyridine (2.5 ml), tosylchloride 
(217 mg) was added under an atmosphere of argon gas at -20'*C. The mixture was stirred for 3.5 hours at room tem- 
perature. To the reaction mixture, a small amount of water was added. The mixture was stirred for 10 minutes, extracted 
with ethyl acetate, washed with 1N aqueous solution of hydrochloric acid, water and a saturated aqueous solution of 
sodium chloride succeedingly, dried over with anhydrous magnesium sulfate and concentrated under the reduced pres- 
sure to give the title compound (522 mg) having the following physical data. This residue was used in the next reaction 
without purification. 

TLC : Rf 0.55 (hexane : AcOEt=1 : 1). 

Reference Exanrrole 38 



To the ethanol (3.0 ml), sodium hydride (56 mg) was added under an atmosphere of argon gas at O^C. The mixture 
was stirred for 10 minutes. To the mixture, the compound prepared in Reference Example 21 (310 mg) and the com- 
pound prepared in Reference Example 37 (522 mg) in ethanol (3.0 ml) was added dropwise. The mixture was stirred 
for 2 hours at room temperature. To the reaction mixture, a saturated aqueous solution of ammonium chloride was 
added to deconrpose the superfluous reagent. The reaction mixture was extracted with ethyl acetate, washed with 
water and a saturated aqueous solution of sodium chloride, dried over with anhydrous magnesium sulfate and concen- 
trated under the reduced pressure. The residue was purified on silica gel column chromatography (hexane : AcOEt=3 
: 1) to give the title compound (427 mg) having the following physical data. 

TLC : Rf 0.36 (hexane : AcOEt=2 : 1). 



OH 





OMOM 
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Reference Example 39 




NPh 



O^CHsOH 



By using the compound prepared in Reference Example 38, the title compound having the following physical data 
was obtained by the same procedure as Example 1 Example 12. 

TLC : Rf 0.20 (hexane : AcOEt=1 : 1); 

NMR (CDCI3) : 6 8.21 (1H. m). 7.60 (IH. d. J=8.6Hz). 7.33-7.55 (7H, m). 7.18 (1H, m), 6,85 (1H. d, J=7.6Hz), 6.69 
(1H. m), 4.27 (2H. m). 3.99-4.14 (3H. m). 3.80 (1H. dd. J=6.6. 9.2Hz), 3.35 (2H, m), 2.91-3.06 (3H. m), 2.78 (IH, 
dd. J=7.4, 13.8Hz), 2.11 (IH, t, J=6.4Hz). 

Example 13 

2-{5-[2-(2RS-hydroxy-3-phenylaminopropylthio)ethyl]-1-naphthyloxy}ethanol 



To the solution of the compound prepared in Reference Example 39 (138 mg) in methanol (10 ml), aqueous 40% 
sodium hydroxide solution (0.5 ml) was added at room temperature. The solution was stirred for 7 days. The mixture 
was concentrated to the volume of about 3.0 ml. extracted with ethyl acetate, washed with water and a saturated aque- 
ous solution of sodium chloride, dried over with anhydrous magnesium sulfate and concentrated under the reduced 
pressure. The residue was purified on silica gel column chromatography (GHCI3 : MeOH=50 : 1) to give the present 
invention compound (116 mg) having the following physical data. 

TLC : Rf 0.62 (MeOH : CHCIa^l : 10); 

MS (APCI) : m/z 398 (M-i-1)+, 380, 245, 215; 

NMR (CDCI3) : 6 8.21 (IH, dd. J=2.2, 7.6Hz). 7.59 (IH, d. J=8.6Hz), 7.34-7.48 (3H. m). 7.12-7.24 (2H, m). 6.85 
(IH, d, J=7.6Hz), 6.73 (IH. t. J=7.2Hz). 6.63 (2H. d. J=7.6Hz). 4.27 (2H, t, J=4.2H), 3.82-4.18 (4H. m), 3.25-3.38 
(3H. m), 3.06 (IH. dd, J=7.4. 1 3.0Hz), 2.95 (IH, d, J=8.4Hz), 2.92 (IH, d, J=9.2Hz), 2.77 (IH, dd. J=4.4, 13.8Hz). 
2.57-2.68 (2H. m), 2.10 (IH. m). 




0^CH20H 
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Example 14 

1-(tetrazol-5-yl-methoxy)-5-{2-(2RS-hydroxy-3-(4-methyoxyphenoxy)propylthio]ethyl}naphth 



10 




H 



Under an atmosphere of argon gas. the compound prepared in Example 10(3) (1 78 mg), sodium azide (30 mg) and 
20 ammonium chloride (22 mg) were suspended in DMF (5 ml). The suspension was stirred for 20 hours at SO^'C. The 
reaction mixture was cooled to room temperature. To the mixture, water was added. The mixture was stirred, extracted 
with ethyl acetate three times. The organic layer was washed with water two times and a saturated aqueous solution of 
sodium chloride one time, dried over with anhydrous magnesium sulfate and concentrated. The white powder obtained 
was washed with diethylether to give the present invention compound (120 mg) having the following physical data. 

25 

TLC : Rf 0.53 (MeOH : CHCI3 : AcOH=:1 : 18 : 1); 
MS (FAB) : m/z 467 (M+H)+; 

NMR (DMSO<i6) ; 6 8.19 (1H, t J=5.2Hz), 7.69 (1H. d. J=8.4Hz), 7.49 (1H, d. J=8Hz), 7.45 (2H. m), 7.16 (1H, d, 
J=:7.4Hz). 6.84 (4H. s), 5.67 (2H, s), 5.22 (1H, brs). 3.92 (1H, m), 3.90 (2H, m), 3.69 (3H. s). 3.30 (2H, t, J=8.2Hz), 
30 2.89 (2H, t. J=8.2Hz). 2.81 (1H, dd. J=13. 5.2Hz). 2.68 (1H. dd. J=13, 6.2Hz). 

Example 15 

N-methyl-{5-[2RS-hydroxy-3-(1 -phenyl- 1 -(4-chlorophenyl)methoxy)propylthio]methyl-1 -naphthyloxy}acetic acid amide 



40 




O^CONHMe 



50 To the solution of the compound prepared in Example 8(7) (325 mg) in THF (3.0 ml), aqueous 40% methylamine 
solution (0.6 ml) was added. The solution was stirred for 2.5 hours at 45°C. The reaction mixture was diluted with ethyl 
acetate, washed with 1 N aqueous solution of hydrochloric acid, water and a saturated aqueous solution of sodium chlo- 
ride, succeedingly, dried over with anhydrous magnesium sulfate and concentrated under the reduced pressure. The 
residue was purified on silica gel column chromatography (CHCI3 : MeOH=30 : 1) to give the present invention com- 

55 pound (312 mg) having the following physical data. 

TLC : Rf 0.64 (MeOH : CHCl3=1 : 10); 

MS (FAB) : m/z 536 (M+1)+, 334, 261. 228. 201 ; 
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NMR (CDCI3) : 8 8.18 (1H, m), 7.78 (IH, d, J=8.6Hz), 7.34 (12H. m), 6.83 (1H, d. J=7.7H2), 6.58 (1H, brs), 5.32 
(1H. s). 4.70 (2H. s). 4.18 (2H. s). 3.93 (1H. m). 3.46 (2H, d, J=5.1Hz), 2.93 (3H, d, J=5.0Hz), 2.71 (1H, dd, J=5.2, 
I3.8H2), 2.63 (1H. dd, 0=1.8. 7.2Hz). 2.56 (1H. d, J=4.0Hz). 



Reference Example 40 




OH 



To the solution of 1-{2-hydroxy-ethyliden)-5-hydroxy-1,2,3,4-tetrahydronaphthalene (2.1 g) in ethanol (15 ml), 10% 
Pd-C (200 mg) was added under an atmosphere of argon gas. The mixture was stin-ed vigorously under an atmosphere 
of H2 gas for 1 hour at room temperature. The reaction mixture was filtrated by Celite (Registered trade mark). The fil- 
trate was concentrated under the reduced pressure to give the title compound (1.74 g) having the following physical 
data. 



TLC : Rf 0.40 (hexane : AcOEt=2 : 1). 
Exa m plQ ie 

1 -{2-[5-hydroxy-1 -(1 ,2,3,4-tetrahydronaphthyl)]ethylthio}-3-phenoxy-2RS-propanol 




By using the compound prepared from the compound prepared in Reference Example 40 by the same procedure 
as Reference Example 12 ^ Reference Example 21. and the compound prepared in Reference Example 5, the present 
invention compound having the following physical data was obtained by the same procedure as Reference Example 24 
Example 1 . 

TLC : Rf 0.36 (hexane : AcOEt=2 : 1); 

NMR (CDCI3) : 6 7.30 (2H. m). 6.96 (4H. m), 6.75 (1H. d. J=7.9Hz). 6.61 (1H, d, J=7.9Hz), 4.75 (1H, m), 4.10 (3H, 
m). 2.50-3.00 (7H. m). 1.60-2.05 (6H. m). 
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Example 17 

2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethy1]-1 -(5,6.7,8-tetrahydronaphthyloxy))acetic acid methyl ester 




By using the compound prepared In Example 16, the present invention compound having the following physical 
data was obtained by the same procedure as Example 2. 

TLC : Rf 0.33 (acetone : benzene= 1 : 19); 

NMR (CDCI3) : 6 7.29 (2H, m), 7.00 (4H. m), 6.82 (1H. d. J=4.6Hz), 6.52 (1H. d. J=4.8). 4.63 (2H. s), 4.10 (3H. m), 
3.80 (3H, s), 2.55-2.97 (8H, m), 1.60-2.10 (6H, m). 

Example 18 

2-{5-[2-{2RS-hydroxy-3-phenoxypropylthio)ethyl]-1-(5,6,7,6-tetrahydronaphthyloxy)}acetic acid 




By using the compound prepared in Example 17, the present invention compound having the following physical 
data was obtained by the same procedure as Example 3. 

TLC : Rf 0.5 (MeOH : CHCI3 : AcOH=10 : 100 :1); 
MS (APCI) : m/z 415 (M-1)+. 357, 263, 93; 

NMR (CDCI3) : 6 7.30 (2H, m), 6.82-7.13 (5H. m), 6.55 (IH, d, J=8.0Hz), 4.66 (2H. s), 4.09 {3H, m). 2.50-2.98 (7H. 
m), 1.60-2.10 (6H, m). 
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Example 19 

1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-5,6,7,8-tetrahydronaphthalene 




s^V^oPh 

OH 



O^CN 



By using the compound prepared in Example 16, the present invention compound having the following physical 
data was obtained by the same procedure as Example 10. 

TLC : Rf 0.33 (acetone : benzene=1 : 19); 

MS (El) : m/2 397 (M)+, 304, 286. 245, 213. 184, 173. 157. 145; 

NMR (CDCIa) : 5 7.30 (2H. m), 7.13 (1H, dd, J=8.0, 8.0Hz), 6.95 (4H. m). 6.71 {1H. d, J=aOHz). 4.76 (2H. s). 4.10 
(3H, m), 2.50-3.00 (8H. m), 1.54-2.08 (6H, m). 

Formulation example 1 

The following compounds were admixed in conventional method and punched out to obtain 100 tablets each con- 
taining 5 mg of active ingredient. 



• 2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-1 -naphthyloxy}acetic acid 

• Carboxymethylcellulose calcium 

• Magnesium stearate 

• Micro crystalline cellulose 



500 mg 
200 mg 
100 mg 
9.2 g 



Claims 



1 . A naphthyloxyacetic acid derivative of the general formula (I) 




4 



5 



E-G-L-M 



{ t ) 



O-A 



wherein 



A is 



(i) hydrogen. 
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(ii) -(CI -4 alkylene)-COOR^ in which R"" is hydrogen or C1-4 alkyi, 

(iii) -(CI -4 alkylene)-CONR2R3 in which R^ and R^ each, independently, is hydrogen or C1-4 alkyI, 

(iv) -(C1-4alkylene)-OH, 

(v) -(C1-4 alkylene)-tetra2olyl or 

(vi) "(CI -4 aIkylene)-CN: 



(i) single bond or 

(ii) CI -6 alkylene; 

G is -S-. -SO-, -SO2-. -O- or -NR"*- in which, R'^ is hydrogen or C1-4 alkyI; 
Lis 

(i) CI -6 alkylene. 

(ii) ■(CH2)m-CH=CH-(CH2)n- in which m is 0 or an integer of 1-3. n is 0 or an integer of 1-3 or 

(iii) -(CH2)x-CH(OH)-(CH2)y- in which x is an integer of 1-3, y is 0 or an integer of 1-3; 

Mis 




in which each phenyl group may be substituted by 1-3 of C1-4 alkyI, CI -4 alkoxy. halogen, nitro or trifluorom ethyl; 
in the formula 




is single bond or double bond; 

with the proviso that, 

(1) when G is -SO- or -SO2-, M is neither 




in which each phenyl group may be substituted by 1-3 of C1-4 alkyI, CI -4 alkoxy, halogen, nitro or trifluorome- 
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thyl. 

(2) when m in L is 0, G is -SO- or -SO2-, 

(3) when n in L is 0, M is 



or 




in which each phenyl group may be substituted by 1-3 of CI -4 alkyi, CI -4 alkoxy, halogen, nitro or trifluorome- 
thyl. 

(4) when y in L is 0, M is 



in which each phenyl group may be substituted by 1-3 of CI -4 alkyi, CI -4 alkoxy, halogen, nitro or trifluorome- 
thyl. 

(5) when A is hydrogen, L is -(CH2)m-CH=CH-(CH2)n- or -(CH2)x-CH(OH)-(CH2)y- in which m, n, x and y are 
as defined in claim 1 , and 

(6) tetrazolyl in A is 



or non-toxic salt thereof, non-toxic acid addition salt thereof or hydrate thereof. 
A compound according to claim 1. wherein A is -(CI -4 alkyi ene)-CC)OR''. 

A compound according to claim 1. wherein A is -(Cl-4 alkylene)-CONR^R^, -C1-4 alkylene)-OH, -(CI -4 alkylene)- 
tetrazolyl or -(C1-4 alkyIene)-CN. 

A compound according to claim 1, wherein A is hydrogen, 

A compound according to claim 1-5. wherein L is -(CH2)m-CH=CH-(CH2)n or -(CH2)x-CH(OH)-(CH2)y-. 
A compound according to claim 5, wherein G is -S-, -SO- or -SO2-. 
A compound according to claim 5, wherein G is -0-. 
A compound according to claim 5, wherein G is -NR^-. 
A compound according to claim 6, which is 

(1 ) 1 -[2-(5-hydroxy-1 -naphthyl)ethytthio]-3-phenoxy-2RS-propanol, 




N-N 




H 
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(2) 1 -[2-(5-hydroxy- 1 -naphthyl)ethylsulf inyl]-3-phenoxy-2RS-propanol, 

(3) 1 -[2-(5-hydroxy- 1 -naph1hyl)ethylsulfonyl]-3-phenoxy-2 RS-propanol, 

(4) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenoxy-2R-propanol, 

(5) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenoxy-2S-propanol. 

(6) 1 -(5-hydroxy-1 -naphthyl)methylthio-3-phenoxy-2RS-propanol. 

(7) 1 -(5-hydroxy-1 -naphthyl)methylsulfinyl-3-phenoxy-2RS-propanol, 

(8) 1 -(5-hydroxy- 1 -naphthyl)methyisulfonyl-3-phenoxy-2 RS-propanol, 

(9) 2-[3-(5-hydroxy-1-naphthyl)propylthio]-1-phenyl-1 RS-ethanol, 

(1 0) 2-[3-(5-hydroxy-1 -naphthyl)propylsu[finyl]-1 -phenyl- 1 RS-ethanol, 

(1 1) 2-[3-(5-hydroxy-1-naphthyl)propylsulfonyl]-1 -phenyl-1 RS-ethanol. 

(1 2) 1 -(5-hydroxy-1 -naphthyt)thio-3-phenoxy-2RS-propanol. 

(1 3) 1 -(5-hydroxy- 1 -naphthyl)suJfinyl-3-phenoxy-2 RS-propanol, 

(1 4) 1 -(5-hydroxy-1 -naphthyl)sulfonyl-3-phenoxy-2RS-propanol, 

(1 5) 1 -[2-(5-hydroxy-1 -naphthyl)ethytthio]-3-(4-chlorophenoxy)-2RS-propanol, 

(1 6) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-{4-methylphenoxy)-2RS-propanol. 

(1 7) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-(4-methoxyphenoxy)-2 RS-propanol, 

(1 8) 1 -[2-(5-hydroxy-1-naphthyl)ethylthio]-3-diphenylmethoxy-2 RS-propanol. 

(1 9) 1 -[2-(5-hydroxy-1 -naphthyl)ethyIthio]-3-[1 -phenyl-1 -(4-chlorophenyl)methoxy]-2RS-propanol. 

(20) 1 -[2-(5-hydroxy-1 -naphthyl)ethylthio]-3-phenylthio-2RS-propanoi. 

(21) 1 -(5-hydroxy-1 -naphthyl)methylthio-3-diphenylmethoxy-2RS-propanol, 

(22) 1 -(5-hydroxy- 1 -naphthyl)methylthio-3-[1 -phenyl-1 -{4-chlorophenyl)methoxy]-2 RS-propanol, 

(23) 2-{5-[2-(2RS-hydroxy-3-phenoxypropyIthio)ethyl]-1-naphthyloxy}acetlc acid methyl ester, 

(24) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsutfinyl)ethyl]-1-naphthyloxy)acetlc acid methyl ester, 

(25) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfonyl)ethyl]-1-naphthyloxy)acetic acid methyl ester. 

(26) 2-{5-[2-(2R-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy)acetic acid methyl ester, 

(27) 2-{5-[2-(2S-hydroxy-3-phenoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(28) 2-[5-(2RS-hydroxy-3-phenoxypropylthio)methyl-1-naphthyloxy]acetic acid methyl ester, 

(29) 2-[5-(2RS-hydroxy-3-phenoxypropyisulfinyl)methyl-1-naphthyloxy]acetic acid methyl ester, 

(30) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)methyl-1-naphthyloxy]acetic acid methyl ester, 

(31) 2-{5-[3-(2RS-hydroxy-2-phenylethylthio)propy1]-1-naphthy1oxy}acetic acid methyl ester, 

(32) 2-{5-[3-(2RS-hydroxy-2-phenylethylsulfinyl}propyl]-1-naphthyloxy}acetic acid methyl ester, 

(33) 2-{5-[3-(2RS-hydroxy-2-phenylethylsuIfbnyl)propyl]-1-naphthyloxy}acetic acid methyl ester. 

(34) 2-[5-(2RS-hydroxy-3-phenoxypropylthio)-1-naphthyloxy]acetic acid methyl ester. 

(35) 2-[5-(2RS-hydroxy-3-phenoxypropylsuHinyl)-1-naphthyloxy]acetic acid methyl ester, 

(36) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfonyl)-1-naphthyloxy]acetic acid methyl ester, 

(37) 2-[5-(3-styrylsulfonylpropyl)-1-naphthytoxy]acetic acid methyl ester. 

(38) 2-[5-(3-styrylsulfinylpropyl)-1-naphthyloxy]acetic acid methyl ester, 

(39) 2-{5-[2-(2RS-hydroxy-3-(4-chlorophenoxy)propylthio)ethyl]-1-naphthyloxy)acetic acid methyl ester, 

(40) 2-{5-[2-(2RS-hydroxy-3-(4-methylphenoxy)propylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(41) 2-{5-[2-(2RS-hydroxy-3-(4-methoxyphenoxy)propylthio)ethyl]-1-naphthyloxy)acetic acid methyl ester, 

(42) 2-{5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(43) 2-{5-[2-(2RS-hydroxy-3-(1 -phenyl- 1 -(4-chlorophenyl)methoxy)propylthio)ethyl]-1 -naphthy!oxy}acetic acid 
methyl ester. 

(44) 2-{5-[2-(2RS-hydroxy-3-phenylthiopropytthio)ethyl]-1-naphthyloxy}acetic acid methyl ester, 

(45) 2-[5-(2RS-hydroxy-3-diphenylmethoxypropylthio)methyl-1-naphthyloxy]acetic acid methyl ester, 

(46) 2-{5-[2RS-hydroxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propytthio]methyl-1 -naphthyloxy}acetic acid 
methyl ester, 

(47) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyG-1 -naphthyloxy}acetjc acid, 

(48) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfinyl)ethyl]-1 -naphthyloxy} acetic acid, 

(49) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylsulfonyl)ethyl]-1 -naphthyloxy}acetic acid, 

(50) 2-{5-[2-(2R-hydroxy-3-phenoxypropylthio)ethyl]-1 -naphthyloxy}acetic acid, 

(51 ) 2-{5-[2-(2S-hydroxy-3-phenoxypropylthio)ethyl]-1 -naphthyIoxy}acetic acid, 

(52) 2-[5-(2RS-hydroxy-3-phenoxypropylthio)methyl-1 -naphthyloxy]acetic acid, 

(53) 2-[5-(2RS-hydroxy-3-phenoxypropylsulf inyl)methyl-1 -naphthyloxy]acetic acid, 

(54) 2-[5-(2RS-hydroxy-3-phenoxypropyIsulfonyl)methyl-1 -naphthytoxy]acetic acid, 

(55) 2-{5-[3-(2RS-hydroxy-2-phenylethylthio)propyl]-1 -naphthyloxy}acetic acid, 

(56) 2-[5-(2RS-hydroxy-3-phenoxypropylthio)-1 -naphthyloxy]acetic acid. 

(57) 2-[5-(2RS-hydroxy-3-phenoxypropylsulfinyl)-1 -naphthyIoxy]acetic acid, 
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(58) 2-[5-(2RS-hydroxy-3-phenoxypropylsu!fonyl)-1 -naphthyIoxy]acetic acid. 

(59) 2-[5-(3-styrylsuffinylpropyl)-1-naphthyloxy]acetic acid, 

(60) 2-[5-(3-styrylsulfonylpropyl)-1-naphthyloxy]acetic acid, 

{61 ) 2-{5-[2-{2RS-hydroxy-3-(4-chlorophenoxy)propylthio)ethyl]-1 -naphthyloxy}acetic acid. 

(62) 2-{5-[2-(2RS-hydroxy-3-(4-methylphenoxy)propylthio)ethyl]-1 -naphthyloxy}acetic acid. 

(63) 2-{5-[2-(2RS-hydroxy-3-(4-methyoxyphenoxy)propylthio)ethyl]-1 -naphthyloxy}acetic acid, 

(64) 2-{5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]-1 -naphthyloxy}acetic acid, 

(65) 2-{5-[2-(2RS-hydroxy-3-phenylthiopropylthio)ethyl]-1 -naphthyloxy}acetlc acid, 

(66) 2-[5-(2RS-hydroxy-3-diphenylmethoxypropylthlo)methyl-1 -naphthyloxy]acetic acid, 

(67) 1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyr]naphthalene, 

(68) 1-cyanomethoxy-5-{2-[2RS-hydroxy-3-{4-chlorophenoxy)propylthio]ethyl}naphthalene, 

(69) 1 -cyanomethoxy-5-{2-[2RS-hydroxy-3-(4-methylphenoxy)propylthio]ethyl} naphthalene, 

(70) 1-cyanonnethoxy-5-{2-[2RS-hydroxy-3-(4-methoxyphenoxy)propylthio]ethyl}naphthalene, 

(71) 1 -cyanomethoxy-5-[2-(2RS-hydroxy-3-diphenylmethoxypropylthio)ethyl]naphthalene, 

(72) 1-cyanomethoxy-5-[2-(2RS-hydroxy-3-phenylthiopropylthio)ethyl]naphthalene, 

(73) 1-cyanomethoxy-5-[(2RS-hydroxy-3-dlphenylmethoxy)propylthiomethyl]naphthalene, 

(74) 2-{5-[2-(2RS-hydroxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propylthio)ethyl]-1 -naphthyloxy)ethanol. 

(75) 2-{5-I2-(2RS-hydroxy-3-phenylaminopropyithio)ethyl]-1-naphthyloxy}ethanol, 

(76) 1-(tetrazol-5-yfnnethoxy)-5-{2-{2RS-hydroxy-3-(4-methyoxyphenoxy)propytthio]ethyl}naphthalene. 

(77) N-methyl-{5-[2RS-hydroxy-3-(1 -phenyl-1 -(4-chlorophenyl)methoxy)propylthio]methyl-1 -naphthyloxy}ace- 
tic acid amide, 

(78) 1 -{2-[5-hydroxy-1-(1 .2,3,4-tetrahydronaphthyl)]ethylthio}-3-phenQxy-2RS-propanol, 

(79) 2-{5-[2-(2RS-hydroxy-3-phenQxypropylthlo)ethyO-1-(5,6,7.8-tetrahydronaphthyloxy)}acetic acid methyl 
ester, 

(80) 2-{5-[2-(2RS-hydroxy-3-phenoxypropytthio)ethyl]-1-(5,6,7,8-tetrahydronaphthyloxy))acetic acid or 

(81 ) 1 ■cyanomethoxy-5-[2-(2RS-hydroxy-3-phenoxypropylthio)ethyl]-5.6,7,8-tetrahydronaphthalene. 

A compound according to daim 7, which is 

(1 ) 1 -[2-(5-hydroxy-1 -naphthy))ethoxy]-3-phenoxy-2RS-propanol, 

(2) 2-{5-[2-(2RS-hydroxy-3-phenoxypropoxy)ethyl]-1-naphthyloxy}acetic acid methyl ester or 

(3) 2-{5-[2-(2RS-hydroxy-3-phenoxypropoxy)ethyl]-1 -naphthyloxyjacetic acid. 

A compound according to daim 8, which is 

(1 ) 1 -[2-(5-hydroxy-1 -naphthyl)ethylamino]-3-phenoxy-2RS-propanoI or 

(2) 2-{5-[2-(2RS-hydroxy-3-phenoxypropylamtno)ethy(]-1 -naphthyloxy)acetic acid. 

A pharmaceutical composition which comprises a naphthyloxyacetic acid derivative of the formula (I) depicted in 
claim 1 , non-toxic salt thereof, non-toxic acid addition salt thereof or hydrate thereof. 

A prostaglandin Eg antagonist or agonist which comprises a naphthyloxyacetic add derivative of the formula (I) 
depicted in claim 1 , non-toxic salt thereof, non-toxic acid addition salt thereof or hydrate thereof. 
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